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involuntarily obtains ownership or
control of property by virtue of its
function as sovereign;

(2) Acquisitions by or transfers to a
government entity or its agent (includ-
ing governmental lending and credit
institutions, loan guarantors, loan in-
surers, and financial regulatory enti-
ties which acquire security interests or
properties of failed private lending or
depository institutions) acting as a
conservator or receiver pursuant to a
clear and direct statutory mandate or
regulatory authority;

(8) Acquisitions or transfers of assets
through foreclosure and its equivalents
(as defined in 40 CFR 300.1100(d)(1)) or
other means by a Federal, state, or
local government entity in the course
of administering a governmental loan
or loan guarantee or loan insurance
program; and

(4) Acquisitions by or transfers to a
government entity pursuant to seizure
or forfeiture authority.

(b) Nothing in this section or in
CERCLA section 101(20)(D) or section
101(35)(A)(ii) affects the applicability of
40 CFR 300.1100 to any security inter-
est, property, or asset acquired pursu-
ant to an involuntary acquisition or
transfer, as described in this section.

NOTE TO PARAGRAPHS (a)(3) AND (b OF THIS
SECTION: Reference to 40 CFR 300.1100 is a ref-
erence to the provisions regarding secured
creditors in CERCLA sections 101(20)(E)-(G),
42 U.S.C. 9601(20)(E)-(G). See Section 2504(a)
of the Asset Conservation, Lender Liability,
and Deposit Insurance Protection Act, Pub-
lic Law, 104-208, 110 Stat. 3009-462, 3009-468
(1996).
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1.0 Iniroduction

The Hazard Ranking System (HRS) is the
principal mechanism the TU.S8. Environ-
mental Protection Agency (EPA) uses to
place sites on the National Priorities List
(NPL). The HRS serves as a screening device
to evaluate the potential for releases of un-
controlled hazardous substances to ocause
human health or environmental damage. The
HRS provides a measure of relative rather
than absolute risk, It is designed so that it
can be consistently applied to a wide variety
of sites.

1.1 Definitions

Acute tozicity: Measure of toxicological re-
sponses that result from a single exposure to
a substance or from multiple exposures with-
in a short period of time (typically several
days or less). Specific measures of acute tox-
icity used within the HRS include lethal
doseso (LDse) and lethal concentrationse
(LOso), typically measured within a 24-hour
to 96-hour period.

Ambient Aquatic Life Advisory Concentra-
tions (AALACs): EPA’s advisory concentra-
tion limit for acute or chronic toxicity to
aquatic organisms as established under sec-
tion 304(a)(1) of the Clean Water Act, as
amended.

Ambient Water Quality Criteria (AWQC)/Na-
tional Recommended Water Quality Criteria:
EPA’'s maximum acute (Criteria Maximum
Concentration or CMC) or chronic (Criterion
Continuous Concentration or CCC) toxicity
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concentrations for protection of aquatic life
and its uses as established under section
304(a)(1) of the Clean Water Act, as amended.

Bioconcentration fuctor (BCF): Measure of
the tendency for a substance to accumulate
in the tissue of an aguatic organism. BCF is
determined by the extent of partitioning of a
substance, at equilibrium, between the tissue
of an aquatic organism and water. As the
ratio of concentration of a substance in the
organism divided by the concentration in
water, higher BCF values reflect a tendency
for substances to accumulate in the tissue of
aquatic organisms. [unitless].

Biodegradation: Chemical reaction of a sub-
stance induced by enzymatic activity of
microorganisms.

CERCLA: Comprehensive Environmental
Responge, Compensation, and Liability Act
of 1980, as amended (Pub. L. 96-510, as amend-
ed).

Channelized flow: Natural geological or
manmade features such as karst, fractures,
lava tubes, and utility conduits (e.g., sewer
lines), which allow ground water and/or soil
gas to move through the subsurface environ-
ment more easily.

Chronic toxicity: Measure of toxicological
responses that result from repeated exposure
to a substance over an extended period of
time (typically 3 months or longer). Such re-
sponses may persist beyond the exposure or
may not appear until much later in time
than the exposure, HRS measures of chronic
toxicity include Reference Dose (RfD) and
Reference Concentration (RfC) values.

Contract Laboratory Program (CLP): Analyt-
ical program developed for CERCLA waste
site samples to fill the need for legally defen-
sible analytical results supported hy a high
level of quality assurance and documenta-
tion.

Contract-Required Detection Limit (CRDL):
Term equivalent to contract-required quan-
titation limit, but used primarily for inor-
ganic substances.

Contract-Required Quantitation Limit
(CRQL): Substance-specific level that a CLP
laboratory must be able to routinely and re-
liably detect in specific sample matrices. It
is not the lowest detectable level achievable,
but rather the level that a CLP laboratory
should reasonably quantify. The CRQL may
or may not be equal to the quantitation
limit of a given substance in a given sample.
For HRS purposes, the term CRQL refers to
both the contract-required quantitation
limit and the contract-required detection
limit,

Crawl space: The enclosed or semi-enclosed
area between a regularly occupied struc-
ture’s foundation (e.g., pier and beam con-
struction) and the ground surface. Crawl
space samples are collected to determine the
concentration of hazardous substances in the
alr beneath a regularly occupied structure,
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Curie (Ci): Measure used to quantify the
amount of radioactivity, One curie equals 37
billion nuclear transformations per second,
and one picocurie (pCi) equals 10—12 Ci.

Decay product: Isotope formed by the radio-
active decay of some other isotops, This
newly formed isotope possesses physical and
chemical properties that are different from
those of its parent isotope, and may also be
radioactive.

Detection Limit (DL): Lowest amount that
can be distinguished from the normal ran-
dom “noise’ of an analytical instrument or
method. For HRS purposes, the detection
limit used is the method detection limit
(MDL) or, for real-time field instruments,
the detection limit of the instrument as used
in the field.

Dilution weight: Parameter in the HRS sur-
face water migration pathway that reduces
the point value assigned to targets as the
flow or depth of the relevant surface water
body increases. [unitless].

Distance weight: Parameter in the HRS air
migration pathway, ground water migration
pathway, and the soil exposure component of
the soil exposure and subsurface intrusion
pathway that reduces the point value as-
signed to targets as their distance increases
from the site. [unitless].

Distribution coefficient (K4): Measure of the
extent of partitioning of a substance between
geologic materials (for example, soil, sedi-
ment, rock) and water (also called partition
coefficient), The distribution coefficient is
used in the HRS in evaluating the mobility
of a substance for the ground water migra-
tion pathway. [ml/g].

ED;y, (10 percent effective dose): Estimated
dose associated with a 10 percent increase in
response over control groups. For HRS pur-
poses, the response considered 1s cancer.
[milligrams toxicant per Kkilogram body
weight per day (mg/kg-day)].

Food and Drug Administration Action Level
(FDAAL): Under section 408 of the Federal
Food, Drug and Cosmetic Act, as amended,
concentration of a poisonous or deleterious
substance in human food or animal feed at or
above which FDA will take legal action to
remove adulterated products from the mar-
ket. Only FDAALs established for fish and
shellfish apply in the HRS,

Half-life: Length of time required for an
initial concentration of a substance to be
halved as a result of loss through decay. The
HRS considers five decay processes for as-
gigning surface water persistence: Bio-
degradation, hydrolysis, photolysis, radio-
active decay, and volatilization., The HRS
considers two decay processes for assigning
subsurface intrusion degradation: Bilo-
degradation and hydrolysis.

Hazardous substance; CERCLA hazardous
substances, pollutants, and contaminants as
defined in CERCLA sections 101(14) and
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101(88), except where otherwise specifically
noted in the HRS.

Hazardous wastestream: Material containing
CERCLA hazardous substances (as defined in
CEROLA section 101[14]) that was deposited,
stored, disposed, or placed in, or that other-
wise migrated to, a source,

HRS “fuctor’’: Primary rating slements in-
ternal to the HRS.

HRS “‘factor category’’: Set of HRS factors
(that is, likelihood of release [or exposure],
waste characteristics, targets).

HRS ‘‘migration pathways’: HRS ground
watber, surface water, and alr migration path-
ways,

HRS ‘“‘pathway’: Set of HRS factor cat-
egories combined to produce a score to meas-
ure relative risks posed by a site in one of
four environmental pathways (that is,
ground water, surface water, soll exposure
and subsurface intrusion, and air).

HRS “site score': Composite of the four
HRS pathway scores.

Henry’s law constani: Measure of the vola-
tility of a substance in a dilute solution of
water at equilibrium. It is the ratio of the
vapor pressure exerted by a substance in the
gas phase over a dilute aqueous solution of
that substance to its concentration in the
solution at a given temperature. For HRS
purposes, use the value reported at or near 25
°C. [atmosphere-cubic meters per mole (atim-
m3/mol)].

Hydrolysis: Chemical reaction of a sub-
stance with water.

Indoor air: The air present within a struc-
ture,

Inhalation Unit Risk (IUR): The upper-
bound excess lifetime cancer risk estimated
to result from continuous exposure to an
agent (i.e., hazardous substance) at a con-
centration of 1pug/m3 in air,

Karst: Terrain with characteristics of relief
and drainage arising from a high degree of
rock solubility in natural waters. The major-
ity of karst occurs in limestones, but karst
may also form in dolomite, gypsum, and salt
deposits. Features associated with karst ter-
rains typlcally include irregular topography,
sinkholes, vertical shafts, abrupt ridges, cav-
erns, abundant springs, and/or disappearing
streams, Karst aquifers are assoclated with
karst terrain,

LCso (lethal concentration, 50 percent): Con-
centration of a substance in air [typlcally
micrograms per cublic meter (ug/m3)] or
watber [typically micrograms per liter (ug/l))]
that kills 50 percent of a group of exposed or-
ganisms, The LCsp is used in the HRS in as-
sessing acute toxieclty.

LDsy (lethal dose, 50 percent): Dose of a sub-
stance that kills 50 percent of a group of ex-
posed organisms. The LiDsy is used in the
HRS in assessing acute toxicity [milligrams
toxicant per kilogram body weight (mg/kg)].

Maximum Contaminant Level (MCL): Under
section 1412 of the Safe Drinking Water Act,
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as amended, the maximum permissible con-
centration of a substance in water that is de-
livered to any user of a public water supply.

Mazimum Contaminant Level Goal (MCLG):
Under section 1412 of the Safe Drinking
Water Act, as amended, a nonenforceable
concentration for a substance in drinking
water that is protective of adverse human
health effects and allows an adequate margin
of safety.

Method Detection Limit (MDL): Lowest con-
centration of analyte that a method can de-
tect reliably in either a sample or blank.

Mized radioactive and other hazardous sub-
stances: Material containing both radioactive
hazardous substances and nonradiocactive
hazardous substances, regardless of whether
these types of substances are physically sep-
arated, combined chemically, or simply
mixed together.

National Ambient Air Quality Standards
(NAAQS): Primary standards for air quality
estiablished under sections 108 and 109 of the
Clean Air Act, as amended.

National Emission Standards for Hazardous
Alr Pollutants (NESHAPs): Standards estab-
lished for substances listed under section 112
of the Clean Air Act, as amended. Only those
NESHAPs promulgated in ambient con-
centration units apply in the HRS.

Non-Aqueous Phase Liquid (NAPL): Con-
taminants and substances that are water-im-
miscible ligquids composed of constituents
with varying degrees of water solubility.

Octanol-water partition coefficient (Kon [or
PJ): Measure of the extent of partitioning of
a, gubstance between water and octanocl at
equilibrium. The K, is determined by the
ratio between the concentration in octanol
divided by the concentration in water at
equilibrium. [unitless].

Organic carbon partition coefficient (Koo):
Measure of the extent of partitioning of a
substance, at equilibrium, between organic
carbon in geologic materials and water. The
higher the K., the more likely a substance is
to bind to geologic materials than to remain
in water. [ml/g].

Photolysis: Chemical reaction of a sub-
stance caused by direct absorption of solar
energy (direct photolysis) or caused by other
substances that absorb solar energy (indirect
photolysis).

Preferential subsurface intrusion pathways:
Subsurface features such as animal burrows,
cracks in walls, spaces around utility lines,
or drains through which a hazardous sub-
stance moves more easily into a regularly
occupied structure.

Radiation: Particles (alpha, beta, neutrons)
or photons (x- and gamma-rays) emitted by
radionuclides.

Ruadioactive decay: Process of spontaneous
nuclear transformation, whereby an isctope
of one element is transformed into an iso-
tope of another element, releasing excess en-
ergy in the form of radiation.
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Radioactive half-life: Time required for one-
half the atoms in a given gquantity of a spe-
cific radionuclide to undergo radioactive
decay.

Radioactive substance: Solid, liguid, or gas
containing atoms of a single radionuclide or
multiple radionuclides.

Radioactivity: Property of those isotopes of
elements that exhibit radioactive decay and
emit radiation,

Radionuclide/radioisotope: Isotope of an ele-
ment exhibiting radioactivity. For HRS pur-
poses, ‘“radionuclide” and ‘‘radioisotope’ are
used synonymously.

Reference concentration (RfC): An estimate
of a continuous inhalation exposure to the
human population that is likely to be with-
out an appreciable risk of deleterious effects
during a lifetime.

Reference dose (RfD): An estimate of a daily
oral exposure to the human population that
is likely to he without an appreciable risk of
deleterious effects during a lifetime.

Regularly occupied structures: Structures
with enclosed air space, where people either
reside, attend school or day care, or work on
a regular basis, or that were previously occu-
pied but vacated due to a site-related haz-
ardous substance(s). This also includes re-
source structures (e.g., library, church, tribal
structure).

Removal action: Action that removes haz-
ardous substances from the site for proper
disposal or destruction in a facility per-
mitted under the Resource Conservation and
Recovery Act or the Toxic Substances Con-
trol Act or by the Nuclear Regulatory Com-
mission.

Roentgen (R): Measure of external expo-
sures to ionizing radiation. One roentgen
equals that amount of x-ray or gamma radi-
ation required to produce ions carrying a
charge of 1 electrostatic unit (esu) in 1 cubic
centimeter of dry air under standard condi-
tions. One microroentgen (uR) equals 10-6 R.

Sample quantitation limit (SQL): Quantity of
a substance that can be reasonably quan-
tified given the limits of detection for the
methods of analysis and sample characteris-
tics that may affect quantitation (for exam-
ple, dilution, concentration).

Screening  concentration: Media-specific
benchmark concentration for a hazardous
substance that is used in the HRS for com-
parison with the concentration of that haz-
ardous substance in a sample from that
media. The screening concentration for a
specific hazardous substance corresponds to
its reference concentration for inhalation ex-
posures or reference dose for oral exposures,
as appropriate, and, if the substance is a
human carcinogen with either a weight-of-
evidence classification of A, B, or C, or a
weight-of-evidence classification of carcino-
genic to humans, likely to be carcinogenic to
humans or suggestive evidence of carcino-
genic potential, to that concentration that
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corresponds to its 106 individual lifetime
excess cancer risk for inhalation exposures
or for oral exposures, as appropriate.

Shallow ground water: The uppermost satu-
rated zone, typically unconfined.

Site: Area(s) where a hazardous substance
has been deposited, stored, disposed, or
placed, or has otherwise come to be located,
Such areas may include multiple sources and
may include the area between sources.

Slope factor (also referred to as cancer po-
tency factor): Estimate of the probability of
response (for example, cancer) per unit in-
take of a substance over a lifetime. The slope
factor is typically used to estimate upper-
bound probability of an individual devel-
oping cancer as a result of exposure to a par-
ticular level of a human carcinogen with ei-
ther a weight-of-evidence classification of A,
B, or C, or a weight-of-evidence classifica-
tion of carcinogenic to humans, likely to be
carcinogenic to humans or having suggestive
evidence of carcinogenic potential. [(mg/kg-
day)—! for non-radioactive substances and
(pCi)—! for radloactive substances].

Soil gas: The gaseous elements and com-
pounds in the small spaces between particles
of soil.

Soil porosity: The degree to which the total
volume of soll is permeated with pores or
cavities through which fluids (including air
or gas) can move, It is typically calculated
as the ratio of the pore spaces within the soil
to the overall volume of the soil.

Source; Any area where a hazardous sub-
stance has been deposited, stored, disposed,
or placed, plus those soils that have become
contaminated from migration of a hazardous
substance, Sources do not include those vol-
umes of air, ground water, surface water, or
surface water sediments that have become
contaminated by migration, except: In the
case of either a ground water plume with no
identified source or contaminated surface
water sediments with no identified source,
the plume or contaminated sediments may
be considered a source.

Subslab: The area immediately beheath a
regularly occupied structure with a base-
ment foundation or a slab-on-grade founda-
tion, Subslab samples are collected to deter-
mine the concentration of hazardous sub-
stances in the soil gas beneath a home or
building.

Subsurface intrusion: The migration of haz-
ardous substances from the unsaturated zone
and/or ground water into overlying struc-
tures,

Target distance limit: Maximum distance
over which targets for the site are evaluated.
The target distance limit varies by HRS
pathway.

Unit risk: The upper-bound excess lifetime
cancer risk estimated to result from contin-
uous exposure to an agent (i.e., hazardous
substance) at a concentration of 1 pg/L: in
water, or 1 pg/ms in air,
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Unsaturated zone: The portion of subsurface
between the land surface and the zone of
saturation. It extends from the ground sur-
face to the top of the shallowest ground
water table (excluding localized or perched
water),

Uranium Mill Tailings Radiation Conirol Act
(UMTRC4) Standards: Standards for radio-
nuclides established under gections 102, 104,
and 108 of the Uranium Mill Tailings Radi-
ation Control Act, as amended.

Vapor pressure: Pressure exerted by the
vapor of a substance when it is in equi-
lbrium with its solid or ligquid form at a
given temperature. For HRS purposes, use
the value reported at or near 25 °C. [atmos-
phere or torr].

Volatilization: Physical transfer process
through which a substance undergoes a
change of state from a solid or liquid to a
gas,

Water solubility: Maximum concentration of
a substance in pure water at a given tem-
perature. For HRS purposes, use the value
reported at or near 25 °C. [milligrams per
liter (mg/)].

Weight-of-evidence: EPA classification sys-
tem for characterizing the evidence sup-
porting the designation of a substance as a
human carcinogen. The EPA weight-of-evi-
dence, depending on the date BEPA updated
the profile, includes either the groupings:

¢ Group A: Human carcinogen—sufficient
evidence of carcinogenicity in humans.

¢ Group Bl: Probable human carcinogen—
limited evidence of carcinogenicity in hu-
mans.

« Group B2: Probable human carcinogen—
sufficient evidence of carcinogenicity in ani-
mals,

¢ Group C: Possible human carcinogen—
limited evidence of carcinogenicity in ani-
mals.

¢ Group D: Not classifiable as to human
carcinogenicity—applicable when there is no
animal evidence, or when human or animal
evidence ig inadequate.

¢ Group E: Evidence of noncarcinogenicity
for humans.

Or the descriptors:

s Carcinogenic to humans,

+ Likely to be carcinogenic to humans.

* Suggestive evidence of carcinogenic po-
tential,

¢ Inadequate information to assess car-
cinogenic potential.

+ Not likely to be carcinogenic to humans.

2.0 EVALUATIONS COMMON TO MULTIPLE
PATHWAYS

2.1 Overview. The HRS site score (S) is the
result of an evaluation of four pathways:

¢ Ground Water Migration (Sgw).

¢ Surface Water Migration (Sew).

s Soil Exposure and Subsurface Intrusion
(Syessi)s
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» Alr Migration (S.).

The ground water and air migration path-
ways use single threat evaluations, while the
surface water migration and soil exposure
and subsurface intrusion pathways use mul-
tiple threat evaluations. Three threats are
evaluated for the surface water migration
pathway: Drinking water, human food chain,
and environmental. These threats are evalu-
ated for two separate migration compo-
nents—overland/flood migration and ground
water to surface water migration. Two com-
ponents are evaluabed for the goil exposure
and subsurface intrusion pathway: Soil expo-
sure and subsurface intrusion. The soil expo-
sure component evaluates two threals: Resl-
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dent population and nearby population, and
the subsurface intrusion component is a sin-
gle threat evaluation.

The HRS is structured to provide a parallel
evaluation for each of these pathways, com-
ponents, and threats. This section focuses on
these parallel evaluations, starting with the
calculation of the HRS site score and the in-
dividual pathway scores.

2.1.1 Caleulation of HRS site score. Scores
are first calculated for the individual path-
ways as specified in sections 2 through 7 and
then are combined for the site using the fol-
lowing root-mean-square equation to deter-
mine the overall HRS site score, which
ranges from 0 to 100:

SZy + S&, + Sise t SE

2.1.2 Caleulation of pathway score. Table 2—
1, which is based on the air migration path-
way, illustrates the basic parameters used to
calculate a pathway score. As Table 2-1
shows, each pathway (component or threat)
score is the product of three “factor cat-
egories’’: Likelihood of release, waste char-
acteristics, and targets. (The soil exposure
and subsurface intrusion pathway uses like-
Iihood of exposure rather than likelihood of
release.) Each of the three factor categories
ocontains & set of factors that are assigned
numerical values and combined as specified
in sections 2 through 7. The factor values are
rounded to the nearest integer, except where
otherwise noted.

4

2.1.3 Common  evaluations. Evaluations
common to all four HRS pathways include:

Characterizing sources.

—Identifying scurces (and, for the soil ex-
posure and subsurface intrusion path-
way, areas of ohserved contamination,
areas of observed exposure and/or areas
of gubsurface contamination [see sec-
tions 5.1.0 and 5,2.01).

—Identifying hazardous substances assocl-
ated with each source (or area of ob-
gerved contamination, or observed expo-
sure, or subsurface contamination).

—Jdentifying hazardous substances avail-
able to a pathway.

TABLE 2—1—SAMPLE PATHWAY SCORESHEET

Maximum Value
Factor category value assigned
Likellhood of Release
1. Observed Release 850
2. Potential to Release 500
3. Likelihood of Release (higher of lines 1 and 2) 550
Waste Characteristics
4. Toxicity/Mobliity ®
6. Hazardous Waste Quantity ©
6. Waste Characteristics 100
Targets
7. Nearest Individual.
7a. Leavel | 50
7b. Level I 45
7¢. Potentlal Contamination 20
7d. Nearest Individual {higher of lines 7a, 7b, or 7c) 50
8. Population ®)
8a. Level | ®)
8b. Level Il ®)
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TABLE 2—1—SAMPLE PATHWAY SCORESHEET—Continued

Factor category M%)gm:m a Svs?él:]z "
8¢, Potential Contamination ®)
8d. Taotal Population (fines 8a+8b+8c).

9. Resources 5

10. Sensitive Environments ®)
10a. Actual ContamiNation .......eioaoamoiiannemaresmaoanm ()
10b. Potential Environments ®)
10c. Sansitive Environments (lines 108+10b) ..cvniiimenininmimmannmien ®)

11. Targets (lines 7d+8d+9+10c) ®)

12. Pathway Score s the product of Likelihood of Release, Waste Characteristics, and Tar-

gats, divided by 82,500, Pathway scores are limited to a maximum of 100 points.

aMaximum value applies to wasle characteristics category. The product of lines 4 and 5 is used in Table 2-7 to derive the

value for the waste characteristics factor category.

bThare Is no limit to the humandpopulatlon or sensitive environments factor values, However, the pathway score based solsly

on sensitive environments s limite:

Scoring likelihood of release (or likelihood
of exposure) factor category.

-—Scoring observed release (or observed ex-
posure or observed contamination),

—Scoring potential to release when there
is no observed release.

Scoring waste characteristics factor cat-
egory.

—Rvaluating toxicity.

B Combining toxicity with mobility, per-
sistence, degradation and/or bioaccumu-
lation (or ecosystem biocaccumulation)
potential, as appropriate to the pathway
(component or threat),

B Evaluating hazardous waste quantity.

—Combining hazardous waste quantity
with the other waste characteristics fac-
tors.

M Determining waste characteristics fac-
tor category value.

Scoring targets factor category.

—Determining level of contamination for
targets.

These evaluations are essentially identical
for the three migration pathways (ground
water, surface water, and air), However, the
evaluations differ in certain respects for the
soil exposure and subsurface intrusion path-
way.

Section 7 specifies modifications that
apply to each pathway when evaluating sites
containing radioactive substances.

Section 2 focuses on evaluations common
ab the pathway, component, and threat lev-
els. Note that for the ground water and sur-
face water migration pathways, separate
scores are calculated for each aquifer (see
section 8.0) and each watershed (see sections
4.1.1.3 and 4.2.1.5) when determining the path-
way scores for a site. Although the evalua-
tions in section 2 do not vary when different
aquifers or watersheds are scored at a site,
the specific factor values (for example, ob-
served release, hazardous waste quantity,
toxicity/mobility) that result from these
evaluations can vary by aquifer and by wa~
tershed at the site. This can occur through

ta a maximum of 60 points.

differences both in the specific sources and
targets eligible to be evaluated for each aq-
uifer and watershed and in whether observed
releases can be established for each aquifer
and watershed, Such differences in scoring at
the aquifer and watershed level are addressed
in sections 3 and 4, not section 2.

2.2 Characterize sources. Source charaocter-
ization includes ldentification of the fol-
lowing:

* Sources (and areas of observed contami-
nation, areas of observed exposure, or areas
of subsurface contamination) at the site.

» Hazardous substances assoclated with
these sources (or areas of observed contami-
nation, areas of observed exposure, or areas
of subsurface contamination).

« Pathways potentially threatened by
these hazardous substances,

Table 2-2 presents a sample worksheet for
source characterization.

2.2.1 Identify sources. For the three migra~
tlon pathways, identify the sources at the
site that contain hazardous substances. Iden-
tify the migration pathway(s) to which each
source applies, For the soil exposure and sub-
surface intrusion pathway, identify areas of
observed contamination, areas of obsgerved
exposure, and/or avreas of subsurface con-
tamination at the site (see sections 5§,1.0 and
5.2.0).

TABLE 2-2——SAMPLE SOURCE
CHARACTERIZATION WORKSHEET

Source:

A. Source dimensions and hazardous waste
guantity.

Hazardous constituent quantity:

Hazardous wastestream ¢guantity:

Volume:

Area:

Area of observed contamination:

Area of obgerved exposure:

Area of subsurface contamination:

B. Hazardous substances associated with the
source.
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2.2.2 Identify hazardous substances associ-
ated with a source. For each of the three mi-
gration pathways, consider those hazardous
substances documented in a source (for ex-
ample, by sampling, labels, manifests, oral
or written statements) to be associated with
that source when evaluating each pathway.
In some instances, a hazardous substance
can be documented as being present at a site
(for example, by labels, manifests, oral or
written statements), but the specific
source(s) contalning that hazardous sub-
stance cannot be documented. For the three
migration pathways, in those instances when
the gpecific source(s) cannot be documented
for a hazardous substance, consider the haz-
ardous substance to be present in sach
source at the site, except sources for which
definitive information indicates that the
hazardous substance was not or could not be
present.

For an area of observed contamination in
the soil exposure component of the soil expo-
sure and subsurface intrusion pathway, con-
gsider only those hazardous substances that
meet the criteria for obgserved contamination
for that area (see section 5.1.0) to be associ-
ated with that area when evaluating the
pathway.

For an area of observed exposure or area of
subsurface contamination (see section 5.2.0)
in the subsurface intrusion component of the
soil exposure and subsurface intrusion path-
way, consider only those hazardous sub-
stances that:

« Meet the criteria for observed exposure,
or

* Meet the criteria for ohserved release in
an area of subsurface contamination and
have a vapor pressure greater than or equal
to one torr or a Henry’s constant greater
than or equal to 10—5 atm-m3mol, or

+» Meet the criteria for an observed release
in a structure within, or in a sample from
below, an area of observed exposure and have
a vapor pressure greater than or equal to one
torr or a Henry's constant greater than or
equal to 10—% atm-m?3mol.

2.2.3 Identify hazardous substances available
to a pathway, In evaluating each migration
pathway, consider the following hazardous
substances available to migrate from the
sources at the site to the pathway:

Ground water migration.

—Hazardous substances that meet the cri-
teria for an observed release (see section
2.3) to ground water.

~—All hazardous substances associated with
a gource with a ground water contain-
ment factor value greater than 0 (see sec-
tion 8.1.2.1).

Surface water migration—overland/flood
component,

—Hazardous substances that meet the cri-
teria for an observed release to surface
water in the watershed heing evaluated.
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—AIll hazardous substances associated with
a source with a surface water contain-
ment factor value greater than 0 for the
watershed (see sections 4.1.2.1.2.1.1 and
4.1.21.2,2.1),

Surface water migration—ground water to
surface water component.

—Hazardous substances that meet the ori-
teria for an observed release to ground
water,

—A1ll hazardous substances associated with
a source with a ground water contain-
ment factor value greater than 0 (see sec-
tions 4.2.2.1.2 and 3.1.2.1).

Air migration.

—Hazardous substances that meet the cri-
teria for an observed release to the at-
mosphere,

—All gaseous hazardous substances associ-
ated with a source with a gas contain-
ment factor value greater than 0 (see sec-
tion 6.1.2.1.1).

—All particulate hazardous substances as-
sociated with a source with a particulate
containment factor value greater than 0
(see section 6.1.2.2.1).

¢ I'or each migration pathway, in those in-

stances when the specific source(s) con-
taining the hazardous substance cannot
be documented, consider that hazardous
substance to be available to migrate to
the pathway when it can be associated
(see section 2.2.2) with at least one
source having a containment factor
value greater than 0 for that pathway.

In evaluating the soil exposure and sub-
surface intrusion pathway, consider the fol-
lowing hazardous substances available to the
pathway:

+ Soil exposure component—resident popu-
lation threat.

—All hazardous substances that meet the
oriteria for observed contamination at
the gite (see section 5.1.0).

Soil exposure component—nearby popu-
lation threat.

—All hazardous substances that meet the
criteria for observed contamination at
areas with an attractiveness/accessibility
factor value greater than 0 (see section
5.1.2.1.1).

Subsurface intrusion component.

—All hazardous substances that meet the
criteria for observed exposure at the site
(see section 5.2.0).

—AIl hazardous substances with a vapor
pressure greater than or equal to one
torr or a Henry’s constant greater than
or equal to 10~5 atm-m3/mol that meet
the criteria for an observed release in an
area of subsurface contamination (see
section 5.2.0).

—All hazardous substances that meet the
criteria for an observed release in a
structure within, or in a sample from
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below, an area of observed exposure (see
section 5.2.0).

2.8 Likelihood of release. Likelihood of re-
lease is a measure of the likelihood that a
waste has been or will be released to the en-
vironment. The likelthood of release factor
category is assigned the maximum value of
550 for a migration pathway whensver the
criteria for an observed release are met for
that pathway. If the criteria for an observed
release are met, do not evaluate potential to
release for that pathway. When the criteria
for an observed releass are not met, evaluate
potential to release for that pathway, with a
maximum value of 500. The evaluation of po-
tential to release varies by migrabtion path-
way (see sections 8, 4 and 6).

HEstablish an observed release either by di-
rect observation of the release of a hazardous
substance into the media being evaluated

Pt. 300, App. A

(for example, surface water) or by chemical
analysis of samples appropriate to the path-
way being evaluated (see sections 8, 4 and 6).
The minimum standard to establish an ob-
served release by chemical analysis is ana-
lytical evidence of a hazardous substance in
the media significantly above the bhack-
ground level. Further, some portion of the
release must be attributable to the site. Use
the criteria in Table 2-3 as the standard for
determining analytical significance. (The
criteria in Table 2-3 are also used in estab-
lishing observed contamination for the soil
exposure component and for establishing
areas of observed exposure and areas of sub-
surface contamination in the subsurface in-
trusion component of the soil exposure and
subsurface intrusion pathway, see section
5.1.0 and section 5.2.0). Separate criteria
apply to radionuclides (see section 7.1.1).

TABLE 2—-3—OBSERVED RELEASE CRITERIA FOR CHEMICAL ANALYSIS

Sample Measurement < Sample Quantitation Limit.2
No observed release Is established.

Sample Measurement = Sample Quantitation Limit.2
An observed release Is established as follows:

« If the background concentration is not detected (or is less than the detection limit), an obssrved release is estab~
lished when the sample measurament equals or exceeds the sample quantitation limit.2

« |f the background concentration equals or exceeds the detection limit, an observed releass is established when the
sample measurement is 3 times or more above the background concentration.

af the sample quantitation limit (SQL) cannot be established, determine if there is an observed release as follows:
—If the samgile analysis was performed under the EPA Contract Laboratory Program, use the EPA contract-required quantita-

tion Himit (CRQ
—If the sampl
the SQL.

? In place of the SQL.

2.4 Waste characteristics. The waste char-
acteristios factor category includes the fol-
lowing factors: Hazardous waste quantity,
toxicity, and as appropriate to the pathway
or threat being evaluated, mobility, persist-
ence, degradation, and/or bicaccumulation
(or ecosystem bioaccumulation) potential.

2.4.1 Selection of substance potentially pos-
ing greatest hazard. For all pathways (compo-
nents and threats), select the hazardous sub-
stance potentially posing the greatest hazard
for the pathway (component or threat) and
use that substance in evaluating the waste
characteristics category of the pathway
(component or threat). For the three migra-
tion pathways (and threats), base the selec-
tion of this hazardous substance on the tox-
icity factor value for the substance, com-
bined with its mobility, persistence, and/or
bicaccumulation (or ecosystem bioaccumula-
tion) potential factor values, as applicable to
the migration pathway (or threat). For the
soil exposure component of the soil exposure
and subsurface intrusion pathway, base the
selection on the toxicity factor alone. For
the subsurface Intrusion component of the
soil exposure and subsurface intrusion path-
way, base the selection on the toxicity factor

e analysis is not performed under the EPA Contract Laboratory Program, use the detection limit (DL} In place of

value for the substance, combined with its
degradation factor value. Evaluation of the
toxicity factor is specified in section 2.4.1.1.
Use and evaluation of the mobility, persist-
ence, degradation, and/or biocaccumulation
(or ecosystem bioaccumulation) potential
factors vary by pathway (component or
threat) and are specified under the appro-
priate pathway (component or threat) sec-
tion. Section 2.4.1.2 identifies the specific
factors that are combined with toxieity in
evaluating each pathway (component or
threat).

2.4.1.1 Tozicity factor. Evaluate toxlcity
for those hazardous substances at the site
that are avallable to the pathway being
scored. For all pathways and threats, except
the surface water environmental threat,
evaluate human toxicity as specified below.
For the surface water environmental threat,
evaluate ecosystem toxicity as specified in
section 4.1.4.2.1.1,

Bstablish human toxicity factor values
based on quantitative dose-response param-
eters for the following three types of tox-
icity:

¢ Cancer—Use slope factors (alsoc referred
to as cancer potency factors) combined with
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weight-of-evidence ratings for carcino-
genicity for all exposure routes except inha-
lation, Use inhalation unit risk QUR) for in-
halation exposure. If an inhalation unit risk

Slope factor =

« Noncancer toxlcological responses of
chronic exposure—use reference dose (RfD)
or reference concentration (RfC) values as
applicable.

¢ Noncancer toxicological responses of
acute exposure—use acubte toxicity param-
eters, such as the LiDso.

Assign human toxicity factor values to a
hazardous substance using Table 24, as fol-
lows:

40 CFR Ch. [ (7-1-19 Edition)

or a slope factor is not available for a sub-
stance, use its EDyo value tio estimate a slope
factor as follows:

1
6 (EDyo)

» If neither an RfD/R{C, nor slope factor/in-
helation unit risk, nor acute toxicity value
is avaellable, assign the hazardous substance
an overall toxicity factor value of 0 and use
other hazardous substances for which infor-
mation is available in evaluating the path-
way.

TABLE 2—4—TOXICITY FACTOR EVALUATION

¢ If RfD/RIC and slope factor/Iinhalation Asslgned
unit risk values are available for the haz- value
ardous substance, assign the substance a
value from Table 2-4 for each, Select the Chronic Toxicity (Human)
higher of the two values assigned and use it )
as the overall toxicity factor value for the heference dose (RID) {mgkg-day):
hazardous substance, RID < 0.0005 10,000
. s 0.0005 < RID < 0,005 1,000
o If either an RfD/RIC or slope factor/inha~ 0,005 < RID < 0.0 ! 100
lation unit risk value is available, but not 0‘05 <RID :05_; 10
both, assign the hazardous substance an 0‘5 S‘Rm o 1
overall toxicity factor value from Table 24 R.fD ot avaiiable 0
based solely on the available value (RfD/R{C Referance concenlrauo.;'.(.i;;g)"i;&;;;.;" """
or slope factor/inhalation unit rigk), RIC < 0.0001 10,000
o If neither an RfD/RfC nor slope factor/in- 0.0001 < RIC < 0.006 1,000
halation unit risk value is avallable, assign 0.008 < RIC < 02 . 00
the hazardous substance an overall toxicity 0.2 <RIC <20 10
factor value from Table 24 based solely on 2.0 <RIC 1
acute toxicity. That is, consider acute tox- RIC MOt YANIBBIE wvrsersermerrenrssssssssene 0
lcity in Table 24 only when both RID/R{C
and slope factor/IUR values are not avail-
able.
Carcinogenicity (human)
or Gactnogeio o numans | B 0 Lol lobesaranogonio | O Suggeelvo opdencoof | Assgred
Welght-of-evidences/Slope factor (mg/kg-day)-!
0.5 < SFt 5<SF 50 < SF 10,000
0.05 <SF < 0.5 05<SF<5 .. 5 <SF < 50 ... 1,000
SF < 0.05 ..ovvnean 0.05 <SF <05 .. 0.5<8F <5 .. 100
SF < 0.05 SF <05 10
Slope factor not avallable ... Slops factor not avallable ... Slope factor not available ...... L 0
Weight-of-avidenca ®/inhalation unit risk (ug/m3)
0.00004 < [UR® Lorene 0.0004 < 1UR .. 0.004 < [UR ... 10,000
0.00001 < IUR < 0.00004 0.0001 S IUR <0, . 0.001 5 IUR < 0. 1,000
IUR < 0.00001 0.00001 < IUR < 0.0001 0.0001 < IUR < 0.001 100
< 0.00001 .coiinriniiianne .. | [UR < 0.0001 ..couvrene 10
inhalation unit risk not available ...... Inhalation unit risk not available ..... Inhalation unit risk not avallable ..... 0

aA, B, and C, as well as Carcinogenic to humans, Ukely to be carclnogenic to humans, and Suggestive svidence of carcino-
genic potentlal refer to welght-of-evidence categortes. Assign substances with a welght-of-evidence category of D (Inadequate
evidence of carclnogenidity} or E (evidence of lack of carcinogeniclty), as well as inadequate Information to assess carclnogenlc
potential and not likely to be carcthogenlc to humans a value of 0 for carcinogenlciy.

bSF = Slope factor.
¢1UR = Inhalation Unit Risk.

124

15



Environmental Protection Agency

Pt. 300, App. A

Acute Toxicity (human)

Oral LDsa Dermal LDsq Dust or mist LGso Gas or vapor LCso Asslgned
(mgfkq) (mg/kg) (mgh) ppm) value
1Dso< B LBsg <2 LCs0 < 0.2 ...... 1LCso < 20 1,000
5 <1Dsp < 50 251 D50 <20 02<LCs <2 20 < LCso <200 .. 100
50 < LDsp < 500 . 20 < LDgo < 200 . 2 <LCs0 <20 200 < LCgo <2,000 10
500 £ LDsq ... 200 £ LDsq ... 20 £ LGCsg ... 2,000 < LCs0 wvene 1
LDsp not available . L. Dgp not available .. LCso not available .. LCso not available . 0

If a toxicity factor value of 0 is assigned to
all hazardous substances available to a par-
ticular pathway (that is, insufficient tox-
icity data are available for evaluating all the
substances), use a default value of 100 as the
overall human toxicity factor value for all
hazardous substances available to the path-
way. For hazardous substances having usable
toxicity data for multiple exposure routes
(for example, inhalation and ingestion), con-
sider all exposure routes and use the highest:
agsigned value, regardless of exposure route,
as the toxicity factor value. For HRS pur-
poses, assigh both ashestos and lead (and its
compounds) a human toxicity factor value of
10,000.

Separate criteria apply for assigning factor
values for human toxicity and ecosystem
toxicity for radionuclides (see sections 7.2.1
and 7.2.2).

2.4.1.2 Hazardous substance selection. For
each hazardous substance evaluated for a mi-
gration pathway (or threat), combine the
human toxicity factor value (or ecosystem
toxicity factor value) for the hazardous sub-
stance with a mobility, persistence, and/or
bioaccumulation (or ecosystem bioaccumula-
tion) potential factor value as follows:

¢ Ground water migration.

—Determine a combined human toxicity/
mobility factor value for the hazardous
substance (see section 8.2.1).

Surface water migration—overland/flood
migration component.

—Determine a combined human toxicity/
persistence factor value for the haz-
ardous substance for the drinking water
threat (see section 4.1.2.2.1),

—Determine a combined human toxicity/
persistence/bioaccumulation factor value
for the hazardous substance for the
human food chain threat (see section
4.1.3.2.1).

—Determine a combined ecosystem tox-
icity/persistence/bioaccumulation factor
value for the hazardous substance for the
environmental threat (see section
4,1.4.21).

Surface water migration—ground water to
surface water migration component.

—Determine a combined human toxicity/
mobility/persistence factor value for the
hazardous substance for the drinking
water threat (see section 4.2.2.2.1).

—Determine a combined human toxicity/
mobility/persistence/bioaccumulation
factor value for the hazardous substance
for the human food chain threat (see sec-
tion 4.2.8.2.1).

—Determine a combined ecosystem tox-
icity/mobility/persistence/biocaccumula-
tion factor value for the hazardous sub-
stance for the environmental threat (see
section 4.2.4.2.1).

o Air migration.

~—Determine a combined human toxicity/
mobility factor value for the hazardous
substance (see section 6.2.1).

Determine each combined factor value for
a hazardous substance by multiplying the in-
dividual factor values appropriate to the
pathway (or threat). For each migration
pathway (or threat) being evaluated, select
the hazardous substance with the highest
combined factor wvalue and use that sub-
stance in evaluating the waste characteris-
tics factor category of the pathway (or
threat).

For theé soil exposure and subsurface intru-
sion pathway, determine toxicity and tox-
icity/degradation factor values as follows:

e Soil exposure and subsurface intrusion—
soil exposure component.

—Select the hazardous substance with the
highest human toxicity factor value from
among the substances that meet the cri-
teria for observed contamination for the
threat evaluated and use that substance
in evaluating the waste characteristics
factor category (see section 6.1.1.2.1).

e Soil exposure and subsurface intrusion—
subsurface intrusion component.

—Determine a combined human toxicity/
degradation factor wvalue for each haz-
ardous substance being evaluated that:

M Meets the criteria for observed exposure,
or

M Meets the oriteria for observed release in
an area of subsurface contamination and
has a vapor pressure greater than or
equal to one torr or a Henry's constant
greater than or equal to 105 atm-m?3/
mol, or

B Meets the criteria for an observed re-
lease in a structure within, or in a sam-
ple from below, an area of observed expo-
sure and has a vapor pressure greater
than or equal to one torr or a Henry’s
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constant greater than or equal to 105
atm-m%mol.

—Select the hazardous substance with the
highest combined factor value and use
that substance in evaluating the waste
characteristics factor category (see sec-
tions 5.2.1.2.1 and 5.2.1.2).

2.4.2 Hazardous waste quantity. Evaluate
the hazardous waste quantity factor by first
assigning each source (or area of observed
contamination, area of observed exposure, or
area of subsurface contamination) a source
hazardous waste quantity value as specified
below. Sum these values to obtain the haz-
ardous waste quantity factor value for the
pathway being evaluated.

In evaluating the hazardous waste quan-
tity factor for the three migration pathways,
allocate hazardous substances and hazardous
wastestreams to specific sources in the man-
ner specified in section 2.2.2, except: Con-
sider hazardous substances and hazardous
wastestreams that cannot be allocated to
any specific source to constitute a separate
‘“‘unallocated source’” for purposes of evalu-
ating only this factor for the three migra-
tion pathways. Do not, however, include a
hazardous substance or hazardous
wastestream in the unallocated source for a
migration pathway if there is definitive in-
formation indicating that the substance or
wastestream could only have been placed in
sources with a containment factor value of 0
for that migration pathway.

In evaluating the hazardous waste quan-
tity factor for the soil exposure component
of the soil exposure and subsurface intrusion
pathway, allocate to each area of observed
contamination only those hazardous sub-
stances that meet the criteria for observed
contamination for that area of observed con-
tamination and only those hazardous
wastestreams that contain hazardous sub-
stances that meet the criteria for observed
contamination for that area of observed con-
tamination. Do not consider other hazardous
substances or hazardous wastestreams at the
site in evaluating this factor for the soil ex-
posure component of the soil exposure and
subsurface intrusion pathway.

In evaluating the hazardous waste quan-
tity factor for the subsurface intrusion com-
ponent of the soil exposure and subsurface
intrusion pathway, allocate to each area of
observed exposure or area of subsurface con-
tamination only those hazardous substances
and hazardous wastestreams that contain
hazardous substances that:

e Meet the criteria for observed exposure, or

e Meet the criteria for observed release in an
area of subsurface contamination and have
a vapor pressure greater than or equal to
one torr or a Henry’s constant greater than
or equal to 10~5 atm-m3/mol, or

e Meet the criteria for an observed release in
a structure within, or in a sample from
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below, an area of observed exposure and

have a vapor pressure greater than or

equal to one torr or a Henry’s constant
greater than or equal to 10-5 atm-m3/mol.

Do not consider other hazardous sub-
stances or hazardous wastestreams at the
site in evaluating this factor for the sub-
surface intrusion component of the soil expo-
sure and subsurface intrusion pathway.
When determining the hazardous waste
quantity for multi-subunit structures, use
the procedures identified in section 5.2.1.2.2.

2.4.2.1 Source hazardous waste quantity.
For each of the three migration pathways,
assign a source hazardous waste quantity
value to each source (including the
unallocated source) having a containment
factor value greater than 0 for the pathway
being evaluated, Consider the unallocated
source to have a containment factor value
greater than 0 for each migration pathway.

For the soil exposure component of the soil
exposure and subsurface intrusion pathway,
assign a source hazardous waste quantity
value to each area of observed contamina-
tion, as applicable to the threat being evalu-
ated,

For the subsurface intrusion component of
the soil exposure and subsurface intrusion
pathway, assign a source hazardous waste
quantity value to each regularly occupied
structure within an area of observed expo-
sure or an area of subsurface contamination
that has a structure containment factor
value greater than 0. If sufficient data is
available and state of the science shows
there is no unacceptable risk due to sub-
surface intrusion into a regularly occupied
structure located within an area of sub-
surface contamination, that structure can be
excluded from the area of subsurface con-
tamination.

For determining all hazardous waste quan-
tity calculations except for an unallocated
source or an area of subsurface contamina-
tion, evaluate using the following four
measures in the following hierarchy:

e Hazardous constituent quantity.

e Hazardous wastestream quantity.

e Volume.

e Area,

For the unallocated source, use only the
first two measures. For an area of subsurface
contamination, evaluate non-radioactive
hazardous substances using only the last two
measures and evaluate radioactive hazardous
substances using hazardous wastestream
quantity only. See also section 7.0 regarding
the evaluation of radioactive substances.

Separate criteria apply for assigning a
source hazardous waste quantity value for
radionuclides (see section 7.2.5).

24.211 Hazardous constituent quantity.
Evaluate hazardous constituent quantity for
the source (or area of observed contamina-
tion) based solely on the mass of CERCLA
hazardous substances (as defined in CERCLA
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section 101(14), as amended) allocated to the
source (or area of observed contamination),
except:

* For a hazardous waste listed pursuant to
section 3001 of the Solid Waste Disposal Act,
as amended by the Resource Conservation
and Recovery Act of 1976 (RCRA), 42 U.S.C.
6901 et seq., determine its mass for the eval-
uation of this measure as follows:

-—If the hazardous waste 1s listed solely for
Hazard Code T (toxic waste), include only
the mass of constituents in the hazardous
waste that are COERCLA hazardous sub-
stances and not the mass of the entire haz-
ardous waste,

—If the hazardous waste is listed for any
other Hazard Code (including T plus any
other Hazard Code), include the mass of
the entire hazardous waste.

¢ For a RCRA hazardous waste that exhib-
its the characteristics identified under sec-
tion 3001 of RCRA, as amended, determine its
mass for the evaluation of this measure as
follows:

—If the hazardous waste exhibits only the
characteristic of toxicity (or only the char-
acteristic of EP toxicity), include only the
mass of constituents in the hazardous
waste that are CERCLA hazardous sub-
stances and not the mass of the entire haz-
ardous waste.

—If the hazardous waste exhibits any other
characteristic identified under section 3001
(including any other characteristic plus
the characteristic of toxicity [or the char-
acteristic of BP toxicityl), include the
mass of the entire hazardous waste.

Pt. 300, App. A

Based on this mass, designated as C, assign
a value for hazardous constituent quantity
as follows:

+ For the migration pathways, assign the
source a value for hazardous constituent
quantity using the Tier A equation of Table
2-5.

¢ For the soil exposure and subsurface in-
trusion pathway—soil exposure component,
assign the area of observed contamination a
value using the Tier A equation of Table b-
2 (section 5.1.1.2.2),

¢ For the soil exposure and subsurface in-
trusion pathway—subsurface intrusion com-
ponent, assign the area of observed exposure
a value using the Tier A equation of Table 5—
19 (section 6.2.1.2,2).

If the hazardous constituent quantity for
the source (or area of observed contamina-
tion or area of observed exposure) is ade-
quately determined (that is, the total mass
of all CERCLA hazardous substances in the
source and releases from the source [or in
the area of observed contamination or area
of observed exposure] is known or is esti-
mated with reagonable confidence), do not
evaluate the other three measures discussed
below. Instead assign these other three
measures a value of 0 for the source (or area
of observed contamination or area of ob-
served exposure) and proceed to section
2.4.2.1.5.

If the hazardous constituent guantity is
not adequately determined, assign the source
(or area of observed contamination or area of
observed exposure) a value for hazardous
constituent quantity based on the available
data and proceed to section 2.4.2.1.2.

TABLE 2-5—HAZARDOUS WASTE QUANTITY EVALUATION EQUATIONS

Equation
Tier Measure Units for assigning
value2
Hazardous constituent quantity (C) b C.
Hazardous wastestream quantity (W) b W/5,000.
Volume (V).
Landfill yd3 V/2,500.
Surface impoundment yd3 V/2.5.
Surface impoundment (buried/backfilled) ydd V/2.5.
Drumse gallon V/500.
Tanks and contalners other than drums yd3 V/2.5,
Contaminated sall yd@ V/2,500.
Plle yd? V/2.5.
Other yd? Vi2.5,
[0 L OO Area (A).
Landfli ft2 A/3,400.
Surface impoundment ft2 A/13.
Surface Impaundment (buried/backfilled) ft2 A/13.
Land treatment ft2 A/270.
Plle d it2 A/18.
Contaminated saif ft2 A/34,000.

aDo not round to nearest integer.

bConvert volume to mass when necessary: 1 ton = 2,000 pounds = 1 cubic yard = 4 drums = 200 gallons.
cif actual volume of drums is unavallable, assume 1 drum=50 gallons.

dUse land surface area under pile, not surface area of pile.
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2.4.2.1.2 Huazardous wastestream quantity.
Evaluate hazardous wastestream quantity
for the source (or area of ohserved contami-
nation or area of observed exposure) based on
the mass of hazardous wastestreams plus the
mags of any additional CERCLA pollutants
and contaminants (as defined in CERCLA
section 101[33], as amended) that are allo-
cated to the source (or area of observed con-
tamination or area of observed exposure).
For a wastestream that consists solely of a
hazardous waste listed pursuant to section
3001 of RCRA, as amended or that consists
solely of a RCRA hazardous waste that ex-
hibits the characteristics identified under
section 3001 of RCRA, as amended, include
the mass of that entire hazardous waste in
the evaluation of this measure.

Based on this mass, designated as W, as-
sign a value for hazardous wastestream
quantity as follows:

« For the migration pathways, assign the
source a value for hazardous wastestream
quantity using the Tier B equation of Table
2-5,

* For the soil exposure and subsurface in-
trusion pathway—soil exposure component,
assign the area of observed contamination a
value using the Tier B equation of Table 5~
2 (section 5.1.1,2.2),

« For the soil exposure and subsurface in-
trusion pathway—subsurface intrusion com-
ponent, assign the area of observed exposure
a value using the Tier B equation of Table 5~
19 (section 5.2.1.2.2).

Do not evaluate the volume and area meas-
ures described below if the source is the
unallocated source or if the following condi-
tion applies:

« The hazardous wastestream quantity for
the source (or area of observed contamina-
tion or area of observed exposure) is ade-
quately determined—that is, total mags of
all hazardous wastestreams and CERCLA
pollutants and contaminants for the source
and releases from the source (or for the area
of observed contamination) is known or is es-
timated with reasonable confidence.

If the source is the unallocated source or if
this condition applies, assign the volume and
area measures a value of 0 for the source (or
area of observed contamination) and proceed
to section 2.4.21.5. Otherwise, assign the
source (or area of observed contamination) a
value for hazardous wastestream quantity
based on the available data and proceed to
section 2.4.2.1.3.

24213 Volume. Evaluate the volume
measure using the volume of the source (or
the volume of the area of observed contami-
nation, area of observed exposure, or area of
subsurface contamination). For the soil ex-
posure and subsurface intrusion pathway, re-
strict the use of the volume measure to
those areas of observed contamination, areas
of observed exposure, or areas of subsurface
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contamination as specified in sections
5.1.1.2.2 and 5.2.1.2.2,

Based on the volume, designated as V, as-
sign a value to the volume measure as fol-
lows:

¢ For the migration pathways, assign the
source a value for volume using the appro-
priate Tier C equation of Table 2-5.

+ For the soil exposure and subsurface in-
trusion pathway—soil exposure component,
assign the area of observed contamination a
value for volume using the appropriate Tier
C equation of Table 5-2 (section 5.1.1.2.2),

¢ For the soil exposure and subsurface in-
trusion pathway—subsurface intrusion com-
ponent, assign the value based on the volume
of the regularly occupied structures within
the area of observed exposure or area of sub-
surface contamination using the Tier C equa-
tion of Table 65-19 (section 5.2.1.2.2).

If the volume of the source (or volume of
the area of ohserved contamination, area of
observed exposure, or area of subsurface con-
tamination, if applicable) can be determined,
do not evaluate the area measure. Instead,
assign the area measure a value of 0 and pro-
ceed to section 2.4,2,1.5. If the volume cannot
be determined (or is not applicable for the
soil exposure and subsurface intrusion path-
way), assign the source (or area of observed
contamination, area of observed exposure, or
area of subsurface contamination) a value of
0 for the volume measure and proceed to sec-
tion 2.4.2.1.4.

2.4.21.4 Area, Evaluate the area measure
using the area of the source (or the area of
the area of observed contamination, area of
observed exposure, or area of subsurface con-
tamination), Based on this area, designated
as A, assign a valus to the area measure as
follows:

« For the migration pathways, assign the
source a value for area using the appropriate
Tier D equation of Table 2-5.

* For the soil exposure and subsurface in-
trusion pathway—soil exposure component,
assign the area of observed contamination a
value for area using the appropriate Tier D
equation of Table 5-2 (section 5.1.1.2.2).

* For the soil exposure and subsurface in-
trusion pathway-—subsurface intrusion com-
ponent, assign a value based on the area of
regularly occupled structures within the
area of observed exposure or area of sub-
surface contamination using the Tier D
equation of Table 6-19 (section 5.2.1.2.2).

2.4.2.1.5 Calculation of source hazardous
waste quantity value. Select the highest of
the values assigned to the source (or areas of
observed contamination, areas of observed
exposure, or areas of subsurface contamina~
tion) for the hazardous constituent quantity,
hazardous wastestream quantity, wvolumes,
and area measures. Assign this value as the
source hazardous waste quantity value. Do
not round to the nearest integer.
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2.4.2.2 Calculation of hazardous waste quan-
tity factor value. Sum the source hazardous
waste quantity values assigned to all sources
(including the unallocated source) or areas
of observed contamination, areas of observed
exposure, or areas of subsurface contamina-
tion for the pathway being evaluated and
round this sum to the nearest integer, ex-
cept: If the sum is greater than 0, but less
than 1, round it to 1, Based on this value, se-
lect a hazardous waste quantity factor value
for the pathway from Table 2-6.

TABLE 2-6—HAZARDOUS WASTE QUANTITY
FACTOR VALUES

Hazardous waste quantity value Af;lﬁ]led
0 0
12to 100 b
Greater than 100 to 10,000 100
Greater than 10,000 to 1,000,000 . 10,000
Greater than 1,000,000 1,000,000

aif the hazardous waste quantity value Is greater than 0,
but less than 1, round it to 1 as specified in text.

bFor the pathway, if hazardous constituent quantity is not
adequately determined, assign a value as specified in the
text; do not assign the value of 1.

For a migration pathway, if the hazardous
constituent guantity is adequately deter-
mined (see section 2.4.2.1.1) for all sources (or
all portions of sources and releages remain-
ing after a removal action), assign the value
from Table 2-6 as the hazardous waste quan-
tity factor value for the pathway. If the haz-
ardous constituent quantity is not ade-
quately determined for one or more sources
(or one or more portions of sources or re-
leases remaining after a removal action) as-
sign a factor value as follows:

« If any target for that migration pathway
is subject to Level I or Level II concentra-
tions (see section 2.5), assign either the value
from Table 2-6 or a value of 100, whichever is
greater, as the hazardous waste quantibty fac-
tor value for that pathway.

» If none of the targets for that pathway is
subject to Lievel I or Level II concentrations,
assign a factor value as follows:

—If there has been no removal action, assign
either the value from Table 2-6 or a value
of 10, whichever is greater, as the haz-
ardous waste quantity factor value for that
pathway.

—If there has been a removal action:

M Determine values from Table 2-6 with
and without consideration of the removal
action.

W If the value that would be assigned from
Table 2-8 without consideration of the
removal action would be 100 or greater,
assign either the value from Table 2-6
with consideration of the removal action
or a value of 100, whichever is greater, as
the hazardous waste quantity factor
value for the pathway.
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W If the value that would he assigned from
Table 2-6 without consideration of the
removal action would be less than 100,
assign a value of 10 as the hazardous
waste quantity factor value for the path-
way.

For the soil exposure component of the soil
exposure and subsurface intrusion pathway,
if the hazardous constituent quantity is ade-
quately determined for all areas of observed
contamination, assign the value from Table
2-6 as the hazardous waste guantity factor
value. If the hazardous constituent guantity
is not adequately determined for one or more
areas of observed contamination, assign ei-
ther the value from Table 2-8 or a value of
10, whichever is greater, as the hazardous
waste quantity factor value.

For the subsurface intrusion component of
the soil exposure and subsurface intrusion
pathway, if the hazardous constituent quan-
tity is adequately determined for all areas of
observed exposure, assign the value from
Table 2-6 as the hazardous waste quantity
factor value. If the hazardous constituent
quantity is not adequately determined for
one or more areas of observed exposure, as-
sign either the value from Table 2-6 or assign
a factor value as follows:

o If any target for the subsurface intrusion
component is subject to Level I or Level 1T
concentrations (see section 2.5), agsign either
the value from Table 2-6 or a value of 100,
whichever is greater, as the hazardous waste
quantity factor value for this component.

o If none of the targets for the subsurface
intrusion component is subject to Level I or
Level II concentrations and if there has been
a removal or other temporary response ac-
tion that does not permanently interrupt
target exposure form subsurface intrusion,
assign a factor value as follows:

—Determine the values from Table 2-6 with
and without consideration of the removal
or other temporary response action.

—If the value that would be assigned from
Table 2-6 without consideration of the re-
moval or other temporary response action
would be 100 or greater, assign either the
value from Table 2-6 with consideration of
the removal action or a value of 100, which-
ever is greater, as the hazardous waste
quantity factor value for the component.

—If the value that would be assigned from
Table 2-6 without consideration of the re-
moval or other temporary response action
would be less than 100, assign a value of 10
a8 the hazardous waste quantity factor
value for the component.

¢ Otherwise, if none of the targets for the
subsurface Intrusion component is subject to
Lievel 1 or Lievel II concentrations and there
has not been a removal action, assign a value
from Table 2-6 or a value of 10, whichever is
greater.
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2.4.83 Waste characteristics factor category
value. Determine the waste characteristics
factor category value as specified in section
2.4.8.1 for all pathways and threats, except
the surface water-human food chain threat
and the surface water-environmental threat.
Determine the waste characteristics factor
category value for these latter two threats
as specified in section 2.4.8.2.

2.4.3.1 Factor category value. For the path-
way (component or threat) being evaluated,
multiply the toxicity or combined factor
value, as appropriate, from section 2.4.1.2 and
the hazardous waste quantity factor value
from section 2.4.2.2, subject to a maximum
product of 1x108. Based on this waste charac-
teristics produoct, assign a waste characteris-
tics factor category value to the pathway
(component or threat) from Table 2-7,

TABLE 2—7—WASTE CHARACTERISTICS FACTOR
CATEGORY VALUES

Waste characteristics product Asvs‘,l?u'?d
0 0
Greater than 0 to less than 10 ... 1
10 to less than 1x102 ...... 2
1x102 to less than 1x10% . 3
1x108 to less than 1x104 , 6
1104 ta less than 1x105 . 10
1x108 to less than 1x108 . 18
1x108 to less than 1x107 . 32
1x107 to less than 1x108 . 56
1x10° to less than 1x109 . 100
1x10° to less than 1x1010 180
1x1010 to less than 1x1011 ,, 320
1x107% to less than 1x1012 ,, 560
ix1012 1,000

2.4.8.2 Factor category wvalue, considering
bioaccumulation potential, For the surface
water-human food chain threat and the sur-
face water-environmental threat, multiply
the toxicity or combined factor value, as ap-
propriate, from section 2.4.1.2 and the haz-
ardous waste quantity factor value from sec-
tion 2.4.2.2, subject to:

o A maximum product of 1x1012, and

o A maximum product exclusive of the bio-
accumulation (or ecosystem biocaccumula-
tion) potential factor of 1x108,

Based on the total waste characteristics
product, assign a waste characteristics fac-
tor category value to these threats from
Table 2-7.

2.6 Targets. The types of targets evaluated
include the following:

o Individual (factor name varies by path-
way, component, and threat).

« Human population.

e Resources (these vary by pathway, com-
ponent, and threat).

+ Sensitive environments (included for the
surface water migration pathway, air migra-
tion pathway, and soil exposure component
of the soil exposure and subsurface intrusion
pathway).
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The factor values that may be assigned to
each type of target have the same range for
each pathway for which that type of target is
evaluated, The factor value for most types of
targets depends on whether the target is sub-
ject to actual or potential contamination for
the pathway and whether the actual con-
tamination is Level I or Level II:

o Actual contamination: Target is associ-
ated elther with a sampling location that
meets the criteria for an observed release (or
observed contamination or observed expo-
sure) for the pathway or with an observed re-
lease bhased on direct observation for the
pathway (additional criteria apply for estab-
lishing actual contamination for the human
food chain threat in the surface water migra-
tion pathway, see sections 4.1.8.3 and 4.2.3.3).
Sections 8 through 6 specify how to deter-
mine the targets associated with a sampling
location or with an observed release based on
direct observation. Determine whether the
actual contamination is Level I or Level IL
as follows:

—Level I
M Media-specific concentrations for the
target meet the criteria for an observed
release (or observed contamination or
observed exposure) for the pathway and
are at or above media-specific bench-
mark values. These benchmark values
(see section 2.6.2) include both screening
concentrations and concentrations speci-
fied in regulatory limits (such as Max-
imum Contaminant Level (MCL) values),
or
W For the human food chain threat in the
surface water migration pathway, con-
centrations in tissue samples from
aquatic human food chain organisms are
at or above benchmark values. Such tis-
sue samples may be used in addition to
media-specific concentrations only as
specified in sections 4.1.8.3 and 4.2.3.8.
—Level It
MW Media-specific concentrations for the
target meet the criteria for an observed
release (or observed contamination or
observed exposure) for the pathway, but
are less than media-specific benchmarks,
If none of the hazardous substances eligi-
ble to be evaluated for the sampling loca-
tion has an applicable benchmark, assign
Level II to the actual contamination at
the sampling location, or
M For observed releases or observed expo-
sures based on direct observation, assign
Lievel II to targets as gpecified in sec-
tions 8, 4, 5, and 6, or
M For the human food chain threat in the
surface water migration pathway, con-
centrations 1in tissue samples from
aquatic human food chain organisms,
when applicable, are below benchmark
values.
—If a target is subject to both Level I and
Level II concentrationg for a pathway
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(component or threat), evaluate the tar-
get using Level I concentrations for that
pathway (component or threat).

« Potential contamination: Target is sub-
ject to a potential release (that is, target is
not associated with actual contamination for
that pathway or threat).

Assign a factor value for individual risk as
follows (select the highest value that applies
to the pathway, component or threat):

« 50 points if any individual is exposed to
Level I concentrations,

¢ 45 points if any individual is exposed to
Level I concentrations.

¢ Maximum of 20 points if any individual is
subject to potential contamination. The
value assigned is 20 unless reduced by a dis-
tance or dilution weight appropriate to the
pathway. Assign factor values for population
and sensitive environments as follows:

« Sum Level I targets and multiply by 10.
(Level 1 is not used for sensitive environ-
ments in the soil exposure component of the
soil exposure and subsurface intrusion and
air migration pathways.)

e Sum Level IT targebs.

« Multiply potential targets in all but the
soil exposure and subsurface intrusion path-
way by distance or dilution weights appro-
priate to the pathway, sum, and divide by 10.
Distance or dilution weighting accounts for
diminishing exposure with increasing dis-
tance or dilution within the different path-
ways. For targets within an area of sub-
surface contamination in the subsurface in-
trusion component of the soil exposure and
subsurface intrusion pathway, multiply by a
weighting factor as directed in section
5.2.1.3.2.3.

« Sum the values for the three levels.

In addition, resource value points are as-
signed within all pathways for welfare-re-
lated impacts (for example, impacts to agri-
cultural land), but do not depend on whether
there is actual or potential contamination.

2.6.1 Determination of level of actual con-
tamination at a sampling location. Determine
whether Level 1 concentrations or Level II
concentrations apply at a sampling location
(and thus to the associated targets) as fol-
lows:

¢ Select the benchmarks applicable to the
pathway (component or threat) being evalu-
ated.

¢ Compare the concentrations of hazardous
substances in the sample (or comparable
samples) to their benchmark concentrations
for the pathway (component or threat), as
specified in section 2.5.2.

« Determine which level applies based on
thig comparison.

» If none of the hazardous substances eligi-
ble to be evaluated for the sampling location
has an applicable benchmark, assign Level 1T
to the actual contamination at that sam-
pling location for the pathway (component
or threat).
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In making the comparison, consider only
those samples, and only those hazardous sub-
stances in the sample, that meet the criteria
for an observed release (or observed contami-
nation or observed exposure) for the path-
way, except: Tissue samples from aquatic
human food chain organisms may alsoc be
used as specified in sections 4.1.8.8 and 4.2.8.3
of the surface water-human food chain
threat. If any hazardous substance is present
in movre than one comparable sample for the
sampling location, use the highest con-
centration of that hazardous substance from
any of the comparable samples in making
the comparisons.

Treat sets of samples that are not com-
parable separately and make a separate com-
parison for each such set.

2.5.2 Comparison to benchmarks. Use the
following medla-specific benchmarks for
making the comparisons for the indicated
pathway (or threat):

¢ Maximum Contaminant Level Goals
(MCLGs)—ground water migration pathway
and drinking water threat in surface water
migration pathway. Use only MCLG values
greater than 0,

¢« Maximum Contaminant Levels (MCLs)—
ground water migration pathway and drink-
ing water threat in surface water migration
pathway.

s Food and Drug Administration Action
Level (FDAAT) for fish or shellfish—human
food chaln threat in surface water migration
pathway.

« HPA Ambient Water Quality Criteria
(AWQO/National Recommended Water Qual-
ity Criteria) for protection of aguatic life—
environmental threat in surface water mi-
gration pathway.

« BEPA Ambient Aquatic Life Advisory
Concentrations (AALAC)—environmental
threat in surface water migration pathway.

o National Ambient Air Quality Standards
(NAAQS)—air migration pathway.

» National Emission Standards for Haz-
ardous Air Pollutants (NESHAPs)—air mi-
gration pathway. Use only those NESHAPSs
promulgated in ambient concentration units.

« Screening concentration for cancer cor-
responding to that concentration that cor-
responds to the 10-%6 individual cancer risk
for inhalation exposures (air migration path-
way or subsurface intrusion component of
the soll exposure and subsurface intrusion
pathway) or for oral exposures (ground water
migration pathway; drinking water and
human food chain threats in surface water
migration pathway; and soil exposure and
subsurface intrusion pathway).

s Screening concentration for noncancer
toxicological responses corresponding to the
RIC for inhalation exposures (air migration
pathway and subsurface intrusion compo-
nent of the soil exposure and subsurface in-
trusion pathway) or RfD for oral exposures
(ground water migration pathway; drinking
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water and human food chain threats in sur-
face water migration pathway; and soil expo-
sure and subsurface intrusion pathway),
Seleot the benchmark(s) applicable to the
pathway (component or threat) being evalu-
ated as specified in sections 3 through 6.
Compare the concentration of each haz-
ardous substance from the sampling location
to its benchmark concentration(s) for that
pathway (component or threat), Use only
those samples and only those hazardous sub-
stances in the sample that meet the criteria
for an observed release (or observed contami-
nation or observed exposure) for the path-
way, except: Tissue samples from aquatic
human food chain organisms may be used as
specified in sections 4.1.3.3 and 4.2.3.3. If the
concentration of any applicable hazardous
substance from any sample equals or exceeds
its benchmark concentration, consider the
sampling location to be subject to Level I
concentrations for that pathway (or threat).
If more than one benchmark applies to the

Where;

C; = Concentration of hazardous substance 1
in sample (or highest concentration of
hazardous substance { from among com-
parable samples).

8C; = Screening concentration for cancer
corresponding to that concentration that
corresponds to its 10-6 individual cancer

=
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hazardous substance, assign Level 1 if the
concentration of the hazardous substance
equals or exceeds the lowest applicable
benchmark concentration.

If no hazardous substance individually
equals or exceeds its benchmark concentra-
tion, but more than one hazardous substance
elther meets the criteria for an observed re-
lease (or ohserved contamination or observed
exposure) for the sample (or comparable
samples) or is eligible to be evaluated for a
tissue sample (see sections 4.1.3.3 and 4.2.3.3),
calculate the indices I and J specified below
based on these hazardous substances.

For those hazardous substances that are
carcinogens (that is, those having either a
carcinogen welght-of-evidence classification
of A, B, or C or a weight-of-evidence classi-
fication of carcinogenic to humans, likely to
be carcinogenic to humans, or suggestive
evidence of carcinogenic potential), cal-
culate an index I for the sample location as
follows:

0

)
2]
0

risk for applicable exposure (inhalation
or oral) for hazardous substance {,

n = Number of applicable hazardous sub-
stances in sample (or comparable sam-
ples) that are carcinogens and for which
an SC; is available,

For those hazardous substances for which
an RfD or R{C is available, calculate an
index J for the sample location as follows:

I=) —L
Sl

Whers;

C; = Concentration of hazardous substance j
in sample (or highest concentration of
hazardous substance j from among com-
parable samples).

CR; = Screening concentration for noncancer
toxicological responses corresponding to
RID or RIC for applicable exposure (inha-
lation or oral) for hazardous substance j,

m = Number of applicable hazardous sub-
stances in sample (or comparable sam-
ples) for which a CR; is available.

If either I or J equals or exceeds 1, consider
the sampling location to be subject to Level

I concentrations for that pathway (compo-
nent or threat). If both I and J are less than
1, consider the sampling location to be sub-
ject to Level II concentrations for that path-
way (component or threat). If, for the sam-
pling location, there are sets of samples that
are not comparable, calculate I and J sepa-
rately for each such set, and use the highest
calculated values of I and J to assign Level
I and Level IT.

See sectlons 7.3.1 and 7.3.2 for criteria for
determining the level of contamination for
radioactive substances,
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3.0 Ground Water Migration Pathway

BEvaluate the ground water migration path-
way based on three factor categories: likeli-
hood of release, waste characteristics, and
targets. Figure 3-1 indicates the factors in-
cluded within each factor category.

Determine the ground water migration
pathway score (Sgw) in terms of the factor
category values as follows:

_ RYWC)(T)

SgW SF

where:

LR = Likelihood of release factor category
value.

WC = Waste characteristics factor category
value.

Pt 300, App. A

T = Targets factor category value.
SF = Scaling factor.

Table 3-1 outlines the specific calculation
procedure,

Calculate a separate ground water migra-
tion pathway score for each aguifer, using
the factor category values for that aquifer
for likelihood of release, waste characteris-
tics, and targets. In doing so, include both
the targets using water from that aquifer
and the targets using water from all over-
lying aguifers through which the hazardous
substances would migrate to reach the aqui-
fer being evaluated. Assign the highest
ground water migration pathway score that
results for any aquifer as the ground water
migration pathway score for the site.
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TABLE 3—1—GROUND WATER MIGRATION PATHWAY SCORESHEET

Faclor categories and factors M?,’;{S:m Vgilgse%s-
Likelthood of Release to an Aquifer:
1. Observed Release 550
2. Potential to Release:
2a. Containment 10 "
2b, Net Precipitation 10 "
2c. Depth to Aquifer 5
2d. Travel Time 35
2e. Potential to Release [ilnes 2a{2b + 2¢ + 2d)] .. 500
3. Likelihood of Release (higher of lines 1 and 26) 550
Waste Characteristics:
4. Toxicity/Mobility (@)
5. Hazardous Waste Quantity (a)
6. Waste Characteristics 100
Targets:
7. Nearest Well 50
8, Population:
8a. Level | Concentrations b)
8b. Lavel Il Concentrations (b}
8c. Potential Contamination ()
8d. Population (lines 8a + 8b + 8c) (b)
9. Resources 51
10. Wellhead Protection Area 20
11. Targets (lines 7 + 8d + 9 + 10) (b)
Ground Water Migration Score for an Aquifer:
12. Aquifer Score [{lines 3 x 6 x 11) / 82,500]¢ 100
Ground Water Migration Pathway Score:
18, Pathway Score (S,,), {highest value from line 12 for all aquifers evaluated)© .............. 100

aMaximum value applies to waste characteristics category.
bMaximum value not applicable.
<Do not round to nearest integer.

3.0.1 General considerations

3.0.1.1 Ground water target distance limit.
The target distance limit defines the max-
imum distance from the sources at the site
over which targets are evaluated. Use a tar-
get distance limit of 4 miles for the ground
water migration pathway, except when aqui-
fer discontinuities apply (see section
8.0.1.2.2). Furthermore, consider any well
with an observed release from a source at the
site (see section 8.1.1) to lie within the target
distance limit of the site, regardless of the
well's distance from the sources at the site.

For sites that consist solely of a contami-
nated ground water plume with no identified
source, begin measuring the 4-mile target
distance limit at the center of the area of ob-
served ground water contamination. Deter-
mine the area of observed ground water con-
tamination based on available samples that
meet the criteria for an observed release.

3.0.1.2 Aquifer boundaries. Combine mul-
tiple aquifers into a single hydrologic unit
for scoring purposes if aquifer interconnec-
tions can be established for these aquifers. In
contrast, restrict aquifer boundaries if aqui-
fer discontinuities can be established.

3.0.1.2.1 Aquifer interconnections. Evaluate
whether aquifer interconnections occur with-
in 2 miles of the sources at the site. If they
occur within this 2-mile distance, combine
the aquifers having interconnections in scor-
ing the site. In addition, if observed ground

water contamination attributable to the
sources at the site extends beyond 2 miles
from the sources, use any locations within
the limits of this observed ground water con-
tamination in evaluating aquifer inter-
connections. If data are not adequate to es-
tablish aquifer interconnections, evaluate
the aquifers as separate aguifers.

8.0.1.2.2 Aquifer discontinuities. Hvaluate
whether aquifer discontinuities occur within
the 4-mile target distance limit. An aquifer
discontinuity occurs for scoring purposes
only when a geologic, topographic, or other
structure or feature entirely transects an aq-
uifer within the 4-mile target distance limit,
thereby creating a continuous boundary to
ground water flow within this limit. If two
or more aquifers can be combined into a sin-
gle hydrologic unit for scoring purposes, an
aguifer discontinuity occurs only when the
structure or feature entirely transects the
boundaries of this single hydrologic unit.

When an agquifer discontinuity is estab-
lished within the 4-mile target distance
limit, exclude that portion of the aquifer be-
yond the discontinuity in evaluating the
ground water migration pathway. However,
if hazardous substances have migrated across
an apparent discontinuity within the 4-mile
target distance limit, do not consider this to
be a discontinuity in scoring the site.

3.0.1.8 Karst aquifer. Give a karst aquifer
that underlies any portion of the sources at
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the site special consideration in the evalua-
tlon of two potential to release factors
(depth to aquifer in section 3.1.2.3 and travel
time in section 8.1.2.4), one waste character-
istics factor (imobility in section 38.2.1.2), and
two targets factors (nearest well in section
3.3.1 and potential contamination in section
3.3.2.4),

3.1 Likelihood of release. For an aquifer,
evaluate the likelihood of release factor cat-
egory in terms of an observed release factor
or a potential to release factor.

38.1.1 Observed release. Establish an ob-
served release to an aquifer by dem-
onstrating that the site has released a haz-
ardous substance to the aquifer. Base this
demonstration on either:

s Direct observation—a material that con-
talns one or more hazardous substances has
been deposited into or has heen observed en-
tering the aquifer.

e Chemical analysis—an analysis of ground
water samples from the agquifer indicates
that the concentration of hazardous sub-
stance(s) has increased significantly above
the background concentration for the site
(see section 2.3). Some portion of the signifi-
cant increase must be attributable to the
site to establish the observed release, except:
when the source itself consists of a ground
water plume with no identified source, no
separate attribution is required.

If an observed release can be established
for the aquifer, assign the aquifer an ob-
served release factor value of 8560, enter this
value in table 3-1, and proceed to section
3,1.8. If an observed release cannot be estab-
lished for the aquifer, assign an observed re-
lease factor value of 0, enter this value in
table 3-1, and proceed to section 3,1.2,

8.1.2 Potential to release. Wvaluate poten-
tial to release only if an observed release

40 CFR Ch. | (7-1~19 Edition)

cannot be established for the aquifer. Evalu-
ate potential to release based on four fac-
tors: containment, net precipitation, depth
to aquifer, and travel time. For sources over-
lying karst terrain, give any karst aquifer
that underlies any portion of the sources at
the site special consideration in evaluating
depth to aquifer and travel time, as specified
in sections 3.1.2.3 and 3.1.2.4.

38.1.21 Containment. Assign a containment
factor value from table 3-2 to each source at
the site. Select the highest containment fac-
tor value assigned to those sources with a
source hazardous waste gquantity value of 0.5
or more (see section 2.4.2.1.5). (Do not include
this minimum 8ize requirement in evalu-
ating any other factor of this pathway.) As-
sign this highest value as the containment
factor value for the aquifer being evaluated.
Enter this valus in Table 3-1.

If no source at the site meets the minimum
size requirement, then select the highest
value assigned to the sources at the site and
assign it as the containment factor value for
the aquifer being evaluated. Enter this value
in table 3-1.

3.1.2.2 Net precipitation. Assign a net pre-
cipitation factor value to the site. Figure 3—
2 provides computed net precipitation factor
values, based on site location. Where nec-
essary, determine the net precipitation fac-
tor value as follows:

¢ Determine monthly precipitation and
monthly evapotranspiration:

—Use local measured monthly averages.

—When local data are not available, use

monthly averages from the nearest Na-

tional Oceanographic and Atmospheric Ad-

ministration weather station that is in a

similar geographic setting.

TABLE 3—2—CONTAINMENT FACTOR VALUES FOR GROUND WATER MIGRATION PATHWAY

Source

Asslgned value

All Sources (Except Surface Impoundments, Land Treatment, Containers, and Tanks)

Evidence of hazardous substance migration from source area (i.e., source area includes source and any as- | 10

soclated contalnment structures).
No liner

..... 10

No evidence of hazardous substance migration from source area, a liner, anad:

(a) None of the following present: (1) maintained englneered cover, or (2) functioning and maintained | 10

run-on control system and runoff management system, or (3) functioning leachate collection and re-

moval system immaediately above finer.
(b) Any one of the thres items in (a) present

{c) Any two of the ltems in (a) present .

(d) All three items in (a) present plus a functioning ground water monitoring system ..uieimaoio
() All ltems in (d) present, plus no bulk or non-containerized liquids nor materials containing free liquids

deposited in source area.

No evidence of hazardous substance migration from source area, double liner with functioning leachate col-
laction and removal system above and batween liners, functioning ground water monitoring system, and:

W o~ ©

(f) Only ane of the following deficiencles present In contalnment: (1) bulk or noncontainerized liquids or | 3

materials contalning free liquids deposited in source area, or (2) no or nenfunctioning or nonmain-
talned run-on control system and runoff management system, or (3) no or nonmaintained engineered

cover.
(g) Nane of the deficiencles in {f) present

Source area inside or under malntalned Intact structure that provides protection from precipltation so that
nelther runoff nor leachate Is generated, liquids or materials contalning fres liquids not deposited In source
area, and functioning and maintalned run-on contro! present.

oo
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TABLE 3-2-——CONTAINMENT FAGTOR VALUES FOR GROUND WATER MIGRATION PATHWAY—

Continued

Source

Assigned value

Surface Impoundment

Evidence of hazardous substance migration from surface impoundment
No liner
Free liquids present with either no diking, unsound diking, or diking that is not regularly inspected and main-
talned.
No evidence of hazardous substance migration from surface impoundment, free liquids present, sound
diking that is regularly inspected and maintained, adequate freeboard, and:
(a) Liner
{b) Liner with functioning leachate collection and removal system below liner, and functioning ground
water monitoring system.
(c) Double liner with functioning leachats collection and removal system between liners, and functioning
ground water monitoring system.
No evidence of hazardous substance migration from surface impoundment and ali free liquids eliminated at
closure (elther by removal of liquids or solidification of remalning wastes and waste residues).

Land Treatment

Evidence of hazardous substance migration from land treatment zone
No functioning, maintained, run-on control and runoff management system
No evidence of hazardous substance migration from land treatment zone and:

(a) Functioning and maintained run-on control and runoff management system ..

{b) Functioning and malntalned run-on control and runoff management system, and vegetative cover es-

tablished aver entire land treatment area.
(c) Land treatment area maintained in compliance with 40 CFR 264.280
Containers

All containers buried

Evidence of hazardous substance migration from container area (i.e., container area includes containers and
any assaclated contalnment structures).

No liner {or no essentially impervious base) under contalner area,

No diking (or no similar structure) surrounding container area

Diking surrounding contalner area unsound or not regularly Inspected and maintained ..o

No evidence of hazardous substance migration from container area, container area surrounded by sound
diking that Is regularly Inspected and maintained, and:

(a) Liner (or essentially Impervious base) under container area

(b) Essentially impervious base under container area with liquids collection and removal system .............

{c) Containment system includes essentially impervious base, liquids collection system, sufficlent capac-

ity to contain 10 percent of volume of all contalners, and functioning and maintained run-on control;

plus functioning ground water monitoring system, and spliled or leaked hazardous substances and ac-

cumulated precipitation removed In timely manner to prevent overflow of collection system, at least

weekly inspection of containers, hazardous substances in teaking or deterlorating containers trans-

ferred to containers in good condition, and containers sealed except when waste Is added or removed.

(d) Free liquids present, containment system has sufficient capacity to hold total volume of all con-
tainers and to provide adequate freeboard, singls liner under container area with functioning teachate
collection and removal system below liner, and functioning ground water monitoring system.

(e) Same as (d) except: double liner under container area with functioning leachate collection and re-
moval system betwean liners.

Containers inside or under maintalned Intact structure that provides protection from precipitation so that nei-
ther runoff nor leachate would be generated from any unsealed or ruptured containers, liquids or materials
containing free liquids not deposited in any container, and functioning and maintained run-off control
present.

No evidence of hazardous substance migration from container area, containers leaking, and all free liquids
eliminated at closure {either by removal of liquid or solidification of remalning wastes and waste residues).

Tank

Below-ground tank

Evidence of hazardous substance migration from tank area (/.e., tank area Includes tank, anciliary equip-
ment such as piping, and any assaciated containment structures).

Tank and anciltary equipment not provided with secondary containment (e.g., liner under tank area, vauit
system, double wall).

No diking (or no similar structure) surrounding tank and ancillary equipment

Diking surrounding tank and anclllary equipment unsound or not regularly inspected and maintained .............
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TABLE 3—2—CONTAINMENT FACTOR VALUES FOR GROUND WATER MIGRATION PATHWAY—

Continued

Source

Assligned value

No evidence of hazardous substance migration from tank area, tank and ancillary equipment surrounded by
sound diking that Is regularly inspected and maintained, and:

(a) Tank and ancillary equipment provided with secondary containment

(b) Tank and ancillary equipment provided with secondary containment with leak detection and coflsc-
tlon system.

(c) Tank and anclllary equipment provided with secondary containment systemn that detects and coliscts
spilled or leaked hazardous substances and accumulated precipitation and has sufficient capacity to
contaln 110 percent of volume of largest tank within contalnment area, spilled or leaked hazardous
substances and accumulated precipitation removed in timely mannar, at least weekiy inspection of
tank and secondary containment system, all leaking or unfit-for-use tank systems promptly responded
to, and functioning ground water monltoring system.

(d) Contalnment system has sufficlent capacity to hold volume of all tanks within tank containment area
and to provide adsquate fresboard, single liner under that containment area with functioning leachate
collaction and removal system below liner, and functioning ground water monitoring system.

(e) Same as (d) except: double liner under tank containment area with functioning leachate collection
and removal systam between liners.

Tank Is above ground, and Inside or under maintained intact structure that provides protaction from precipl-
tation so that neither runoff nor leachate would be generated from any material released from tank, liquids
or materials containing free liquids not deposited in any tank, and functioning and maintained run-on con-
trol present.

©
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FIGURE 3-2
NET PRECIPITATION FACTOR VALUES
(CONCLUDED)
~When measured monthly E; = Monthly potential
evapotranspiration is not available, cal- evapotranspiration (inches) for month i,
culate maonthly potential Py = Monthly latitude adjusting value for
evapotranspiration (E;) as follows: month 1,
E; = 0.6 I (10 TyI)= T; = Mean monthly temperature (°C) for
where: month I,
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12
1= Z(Ti/5)1.514

i=l
a=675%x10"713-771 x10-512 +
1.79 x 1072 I + (.48239
Select the latitude adjusting value for each
month from table 3-3. For latitudes lower
than 50° North or 20° South, determine the
monthly latitude adjusting value by inter-
polation.
+ Calculate monthly net precipitation by
subtracting monthly evapotranspiration (or

Pt. 300, App. A

monthly potential evapotranspiration) from
monthly precipitation. If evapotranspiration
(or potential evapotranspiration) exceeds
precipitation for a month, assign that month
a net precipitation value of 0.

» Calculate the annual net precipitation by
summing the monthly net precipitation val-
ues.

s Based on the annual net precipitation,
assign a net precipitation factor value from
table 3-4.

Enter the value agsigned from Figure 3-2
or from table 3-4, as appropriate, in table 3-
1.

TABLE 3-3—MONTHLY LATITUDE ADJUSTING VALUES A

Latitude®

(degrees) [ jan | Feb. | March | Apit | May

250 N 0.74 0.78 1.02 1.18 1.33
45 N 0.80 0.81 1.02 1.18 1.28
40 N 0.84 0.83 1.03 111 1.24
35 N 0.87 0.85 1.08 1.08 1.21
30 N 0.90 0.87 1.08 1.08 1.18
20 N 0.95 0.80 1.03 1,05 113

10N 1.00 0.91 1.03 1.03 1.08

0 1.04 0.94 1.04 1.01 1.04
10 8 1.08 0.97 1.08 0.99 1.00
20 S 1.14 0.99 1.05 0.7 0.96

Month
June July | August | Sept. Oct. Nov. Dec.
1.36 1.37 1.28 1.08 0.92 0.76 0.70
1.29 1.31 1.21 1.04 0.94 0.78 0.78
1.28 1.27 1.18 1.04 0.96 0.83 0.81
1.21 1.28 1.16 1.08 0.97 0.89 0.85
1.17 1.20 114 1.03 0.98 0.89 0.88
111 1.14 1.11 1.02 1.00 0.93 0.84
1.06 1.08 1.07 1.02 1.02 0.98 0.99
1.01 1.04 1.04 1.01 1.04 1.01 1.04
0.96 1.00 1.02 1.00 1.06 1.08 1.08
0.91 0.95 0.99 1.00 1.08 1.09 1.15

aDo not round to nearest integer.

bFor unlisted fatitudes lower than 50° North or 20° South, determine the latitude adjusting value by interpolation.

TABLE 3-4—NET PRECIPITATION FACTOR

VALUES
Net precipitation (inches) A?Is;?ur;ed
0 0
Greater than 0 to & 1
Greater than 5 to 15 . 3
Greater than 15 to 30 . 6
Greater than 30 10

3.1.2.83 Depth to aquifer. Bvaluate depth to
aguifer by determining the depth from the
lowest known point of hazardous substances
at a site to the top of the aquifer being eval-
uated, considering all layers in that interval.
Measure the depth to an aquifer as the dis-
tance from the surface to the top of the aqui-
fer minus the distance from the surface to
the lowest known point of hazardous sub-
stances eligible to be evaluated for that aq-
uifer. In evaluating depth to aquifer in karst
terrain, assign a thickness of § feet to a
karst aquifer that underlies any portion of
the sources at the site. Based on the cal-
culated depth, assign a value from table 3-8
to the depth to aquifer factor.

Determine the depth to aguifer only at lo-
cations within 2 miles of the sources at the
site, except: if observed ground water con-
tamination attributable to sources at the
site extends more than 2 miles beyond these
sources, use any location within the limits of
this observed ground water contamination
when evaluating the depth to aquifer factor

for any aquifer that does not have an ob-
served release. If the necessary geologic in-
formation is available at multiple locations,
calculate the depth to aquifer at each loca-
tion. Use the location having the smallest
depth to assign the factor value. Enter this
value in table 3-1,

TABLE 3—-5—DEPTH TO AQUIFER FACTOR

VALUES
Depth to aquifer= (feet) Asvs;ﬁﬂfd
Less than or equal to 25 ... 5
Greater than 25 to 250 3
Greater than 250 1

aUse depth of all layers between the hazardous substances
and aquifer. Assign a thickness of 0 feet to any karst aquifer
that underlles any portion of the sources at the site.

3.1.2.4 Travel time. Evaluate the travel
time factor based on the geologic materials
in the interval between the lowest known
point of hazardous substances at the site and
the top of the aquifer being evaluated. As-
sign a value to the travel time factor as fol-
lows:

¢ If the depth to aquifer (see section 8.1.2.8)
is 10 feet or less, assign a value of 35.

o If, for the interval being evaluated, all
layers that underlie a portion of the sources
at the site are karst, assign a value of 35.

* Otherwise:

~Select the lowest hydraulic conductivity

layer(s) from within the above interval.
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Consider only layers at least 8 feet thick.
However, do not consider layers or por-
tions of layers within the first 10 feet of
the depth to the aquifer,

—Determine hydraulic conduoctivities for
individual layers from table 36 or from in-
situ or laboratory tests. Use representa-
tive, measured, hydraulic conductivity val-
ues whenever available.

40 CFR Ch. | (7-1~19 Edition)

—If more than one layer has the same low-
est hydraulic conductivity, include all
such layers and sum their thicknesses. As-
sign a thickness of 0 feet to a karst layer
that underlies any portion of the sources
at the site.

~Assign a value from table 3-7 to the travel
time factor, based on the thickness and hy-
draulic conductivity of the lowest hydrau-
lic conductivity layer(s).

TABLE 3-6—HYDRAULIC CONDUCTIVITY OF GEOLOGIC MATERIALS

Assignad hydrau-
Type of material lic conductivity 2
(cm/sec)

Clay; low permeabillity till (compact unfractured tiil); shale; unfractured metamorphic and Igneous rocks ... 103
Silt; loesses; silty clays; sediments that are predominantly siits; moderately permeable till (fine-gralned, un-
consolidated till, or compact till with soma fractures); low permeability limestones and dolomites (no karst);

low permeabllity sandstone; low permeability fractured igheous and metamorphic rocks . 10-6
Sands; sandy siits; sediments that are predominantly sand; highly permeable tiil {(coarse-grained, unconsoli-
dated or compact and highly fractured); peat; moderately permeable iimestones and dolomites (no karst);

moderately permeable sandstone; moderately permeable fractured igneous and metamotphic rocks .. 104
Gravel; clean sand; highly permeable fractured Igneous and metamorphic rocks; permeable basalt; karst

limestones and dolomites 10—2

aDo not round to nearest integer.

TABLE 3—7—TRAVEL TIME FACTOR VALUES A

Thickness of lowest hydraulic conductivity
layer{s)® (feet)

Hydraullc conductivity {cm/sec) Greater Greater Greater
than 3to | than5to | than 100 tﬁ;ﬁa{tﬂ)

5 100 to 500
Greater than or equal to 103 35 35 35 25
Less than 10—3 to 10—5 35 25 15 15
Less than 10—5 to 107 16 15 5 5
Less than 10—7 5 5 1 1

alf depth to aquifer Is 10 feet or less or if, for the Interval being evaluated, all layers that underlie a portion of the sources at

the site are karst, assign a value of 35,

bConslder only layers at least 3 feet thick. Do not consider layers or portions of layers within the flrst 10 feet of the depth to

the aquifer.

Determine travel time only at locations
within 2 miles of the sources at the site, ex-
cept: if obhserved ground water contamina-
tion attributable to sources at the site ex-
tends more than 2 miles beyond these
sources, use any location within the limits of
this observed ground water contamination
when evaluating the travel time factor for
any aquifer that does not have an observed
release. If the necessary subsurface geologic
information is available at multiple loca-
tions, evaluate the travel time factor at each
location. Use the location having the highest
travel time factor value to assign the factor
value for the aquifer, Enter this value in
table 3-1.

3.1.2.5 Cualculation of potential to releuse fac-
tor value. Sum the factor values for net pre-
cipitation, depth to aquifer, and travel time,
and multiply this sum by the factor value for
containment. Assign this product as the po-
tential to release factor value for the aqui-
fer. Enter this value in table 3-1,

8.1.83 Cualculation of likelihood of release fac-
tor calegory value. If an observed release is
established for an aquifer, assign the ob-
served release factor value of 550 as the like-
lihood of release factor category value for
that aquifer. Otherwise, assign the potential
to release factor value for that aquifer as the
likelihood of release value, Enter the value
assigned in table 3-1.

3.2 Wuste characteristics, Evaluate the
waste characteristics factor category for an
aquifer based on two factors: toxicity/mobil-
ity and hazardous waste quantity. Evaluate
only those hazardous substances available to
migrate from the sources at the site to
ground water. Such hazardous substances in-
clude:

¢ Hazardous substances that meet the cri-
teria for an observed release to ground
water,

o All hazardous substances agsociated with
a source that has a ground water contain-
ment factor value greater than 0 (see sec-
tions 2.2.2, 2.2.3, and 3.1.2,1).
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3.2.1 Touxicity/mobility. For each hazardous
substance, assign a toxicity factor value, a
mobility factor value, and a combined tox-
icity/mobility factor value as specified in the
following sections. Select the toxicity/mobil-
ity factor value for the aquifer being evalu-
ated as specified in section 8.2.1.3.

3.2.1.1 Toxicity. Assign a toxicity factor
value to each hazardous substance as speci-
fied in Section 2.4.1.1.

3.2.1.2 Mobility. Assign a mobility factor
value to each hazardous substance for the
aquifer being evaluated as follows:

s« For any hazardous substance that meets
the criteria for an observed releagse by chem-
ical analysis to one or more aquifers under-

Pt. 300, App. A

lying the sources at the site, regardless of
the aquifer being evaluated, assign a mobil-
ity factor value of 1.

¢ For any hazardous substance that does
not meet the criteria for an observed release
by chemical analysis to at least one of the
aquifers, assign that hazardous substance a
mobility factor value from table 3-8 for the
aquifer being evaluated, based on its water
solubility and distribution coefficient (Xq).

o If the hazardous substance cannot be as-
signed a mobility factor value because data
on its water solubility or distribution coeffi-
cient are not available, use other hazardous
substances for which information is avail-
able in evaluating the pathway.

TABLE 3-8—GROUND WATER MOBILITY FACTOR VALUESA

Distribution cosfficlent (Ka) {ml/g)
Water solubility (mg/) 10 to
Karste <10 1,000 >1,000
Present as liquid® 1 1 0.01 0.0001
Greater than 100 1 1 0.01 0.0001
Greater than 1 to 100 0.2 0.2 0.002 | 2x10-s
Greater than 0.01 to 1 0.002 0002 | 2x10-5| 2x1077
Less than or equal {o 0.01 2x10-5| 2x10-5| 2x10~7| 2%x10—°

aDo not round to nearest integer.

bUse if the hazardous substance Is present or deposited as a liquid.
eUse if the entire interval from the source to the aquifer being evaluated Is karst.

e If none of the hazardous substances eligi-
ble to be evaluated can be assigned a mobil-
ity factor value, use a default value of 0.002
as the mobility factor value for all these haz-
ardous substances.

Determine the water solubility to be used
in table 3-8 for the hazardous substance as
follows (use this same water solubility for all
aquifers):

e For any hazardous substance that does
not meet the criteria for an observed release
by chemical analysis, if the hazardous sub-
stance is present or deposited as a liquid, use
the water solubility category “Present as
Liquid” in table 3-8 to assign the mobility
factor value to that hazardous substance.

s Otherwise:

-For any hazardous substance that is a

metal (or metalloid) and that does not

meet the criteria for an observed release
by chemical analysis, establish a water sol-
ubility for the hazardous substance as fol-
lows:
~Determine the overall range of water
solubilities for compounds of this haz-
ardous substance (consider all com-
pounds for which adequate water solu-
bility information is available, not just
compounds identified as present at the
site).
-Calculate the geometric mean of the
highest and the lowest water solubility
in this range,

-Use this geometric mean as the water
solubility in assigning the hazardous
substance a mobility factor value from
table 3-8.

—For any other hazardous substance (either

organic or inorganic) that does not meet

the criteria for an observed release by
chemical analysis, use the water solubility

of that hazardous substance to assign a

mobility factor value from table 3-8 to the

hazardous substance,

For the aquifer being evaluated, determine
the distribution coefficient to be used in
table 3-8 for the hazardous substance as fol-
lows:

¢« For any hazardous substance that does
not meet the criteria for an observed release
by chemical analysis, if the entire interval
from a source ab the site to the aquifer being
evaluated is karst, use the distribution coef-
ficient category “‘Karst’’ in table 3-8 in as-
signing the mobility factor value for that
hazardous substance for that aquifer.

» Otherwise:

~For any hazardous substance that is a

metal (or metalloid) and that does not

meet the criteria for an observed release
by chemical analysis, use the distribution
coefficient for the metal or (metalloid) to
assign a mobility factor value from table

3-8 for that hazardous substance.

~For any other inorganic hazardous sub-

stance that does not meet the criteria for

an observed release by chemical analysis,
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use the distribution coefficient for that in-
organic hazardous substance, if available,
to assign a mobility factor value from
table 3-8, If the distribution coefficient is
not available, use a default value of ‘“‘less
than 10’ as the distribution coefficient, ex-
cept: for asbestos use a default value of
“greater than 1,000 as the distribution co-
efficient.
-For any hazardous substance that is or-
ganic and that does not meet the criteria
for an observed release by chemical anal-
ysis, establish a distribution coefficient for
that hazardous substance as follows:
~HEstimate the Ky range for the hazardous
substance using the following equation:

Ky = KocX(fs)
where!

Koo = Soil-water partition coefficient for or-
ganic carbon for the hazardous sub-
stance,

40 CFR Ch. | (7-1-19 Edition)

f. = Sorbent content (fraction of clays plus
organic carbon) in the subsurface.

-Use f, values of 0.08 and 0.77 in the above
equation to establish the upper and lower
values of the Ky range for the hazardous
substance.

—Calculate the geometric mean of the
upper and lower K4 range values, Use this
geometric mean as the distribution coef-
ficient in assigning the hazardous sub-
stance a mobility factor value from table
3-8.

3.2.1.83 Culculation of toxicity/mobility factor
value, Assign each hazardous substance a
toxicity/mobility factor value from table 3-9,
based on the values assigned to the haz-
ardous substance for the toxicity and mobil-
ity factors. Use the hazardous substance
with the highest toxicity/mobility factor
value for the aquifer being evaluated to as-
sign the value to the toxicity/mobility factor
for that aquifer. Enter this value in table 3—
1.

TABLE 3—-9—TOXIGITY/MOBILITY FACTOR VALUES A

Toxicity factor value
Mabliity factor value

10,000 1,000 100 10 1 0
1.0 10,000 1,000 100 10 11 0
0.2 2,000 200 20 2 02| 0
0.01 100 10 1 0.1 001 ©
0.002 20 2 0.2 0.02 0.002| 0
0.0001 1 0.1 0.01 0.001 1x10=4| 0
2x10—3 0.2 0.02 0.002 2x10-+ 2x10-5| 0
2x10-7 0.002 2% 104 2x10-5 2x 106 2x10-7| 0
2%x10-9 2x107s 2x10~6 2x10-7 2x10-%8 2x10-9[ 0

aDo not round to nearest integer.

3.2.2 Haeardous waste quantity. Assign a
hazardous waste quantity factor wvalue for
the ground water pathway (or agquifer) as
specified in section 2.4.2, Enter this value in
table 3-1.

3.2.8 Culculation of waste characteristics
factor category value. Multiply the toxicity/
mobility and hazardous waste guantity fac-
tor values, subject to a maximum product of
1 x 108, Based on this product, assign a value
from table 2-7 (section 2.4.3,1) to the waste
characteristics factor category. Enter this
value in table 3-1.

8.3 Targets. Bvaluate the targets factor
category for an aquifer based on four factors:
nearest well, population, resources, and
Wellhead Protection Area. Evaluate these
four factors based on targets within the tar-
got distance limit specified in section 3.0.1.1
and the aquifer boundaries specified in sec-
tion 8.0.1.2. Determine the targets to be in-
cluded in evaluating these factors for an aq-
uifer as specified in section 38.0.

3.3.1 Negrest well, In evaluating the near-
est well factor, include both the drinking
water wells drawing from the aquifer heing
evaluated and those drawing from overlying

aguifers as specified in section 3.0, Include
standby wells in evaluating this factor only
if they are used for drinking water supply at
least once every year.

If there is an observed release hy direct ob-
servation for a drinking water well within
the target distance limit, assigh Level II
concentrations to that well. However, if one
or more samples meet the criteria for an ob-
served release for that well, determine if
that well is subject to Level I or Level II
concentrations as specified in sections 2.5.1
and 2.5.2. Use the health-based benchmarks
from table 3-10 in determining the level of
contamination,

Assign a value for the nearest well factor
as follows:

¢ If one or more drinking water wells is
subject to Level I concentrations, assign a
value of 50,

s If not, but if one or movre drinking water
wells is subject to Level II concentrations,
assign a value of 45.

o If none of the drinking water wells is
subject to Level I or Level II concentrations,
assign a value as follows:
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~If one of the target aquifers is a karst ag-
uifer that underlies any portion of the
sources at the site and any well draws
drinking water from this karst aquifer
within the target distance limit, assign a
value of 20.

—If not, determine the shortest distance to
any drinking water well, as measured from
any source at the site with a ground water
containment factor value greater than 0.
Select a value from table 3-11 based on this
distance. Assign it as the value for the
nearest well factor,

Enter the value assigned to the nearest

well factor in table 8-1.

TABLE 3—10—HEALTH-BASED BENCHMARKS FOR
HAZARDOUS SUBSTANCES IN DRINKING WATER

.

Concentration corresponding to Maximum Con-
taminant Level (MCL).

Concentration corresponding to a nonzero Max-
imum Contaminant Level Goal (MCLG).
Scraening concentration for cancer corresponding
to that concentration that cotresponds to the
10~6 individual cancer risk for oral exposures.
Screening concentration for noncancer toxi-
cological responses corresponding to the Ref-
erence Dose (RID) for oral expostires.

TABLE 3—11—NEAREST WELL FACTOR VALUES

Distance from source {miles) As:/sg]gur;ed
Level | cancentrationsa ... 50
Level |l concentrations2 ... 45

Oto V4 20
Greater than % to 12
Greater than Vzta 1
Greater than 1 to 2 5
Greater than 210 3 3
Greater than 3 to 4 2
Greater than 4 0

a Distance does not apply.

3.8.2 Population. In evaluating the popu-
lation factor, include those persons served by
drinking water wells within the target dis-
tance limit specified in section 8.0.1.1. For
the aquifer being evaluated, count those per-
sons served by wells in that aquifer and
those persons served by wells in overlying
aquifers as specified in section 8.0. Include
residents, students, and workers who regu-
larly use the water. Exclude transient popu-
lations such as customers and travelers pass-
ing through the area. Evaluate the popu-
lation baged on the location of the water
supply wells, not on the location of resi-
dences, work places, etc. When a standby
well is maintained on a regular basis so that
water can be withdrawn, include it in evalu-
ating the population factor.

In estimating residential population, when
the estimate is based on the number of resi-
dences, multiply each residence by the aver-
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age number of persons per residence for the
county in which the residence is located.

In determining the population served by a
well, if the water from the well is blended
with other water (for example, water from
other ground water wells or surface water in-
takes), apportion the total population regu-
larly served by the blended system to the
well based on the well’s relative contribution
to the total blended system. In estimating
the well’s relative contribution, assume each
well and intake contributes equally and ap-
portion the population accordingly, except:
if the relative contribution of any one well
or intake exceeds 40 percent based on aver-
age annual pumpage or capacity, estimate
the relative contribution of the wells and in-
takes considering the following data, if
available:

« Average annual pumpage from the ground
water wells and surface water intakes in the
blended system.

¢ Capacities of the wells and intakes in the
blended system.

For systems with standby ground water
wells or standby surface water intakes, ap-
portion the total population regularly served
by the blended system as described above,
except:

¢ Exclude standby surface water intakes in
apportioning the population.

« When using pumpage data for a standby
ground water well, use average pumpage for
the period during which the standby well is
used rather than average annual pumpage.

o Tor that portion of the total population
that could be apportioned to a standby
ground water well, assign that portion of the
population either to that standby well or to
the other ground water well(s) and surface
water intake(s) that serve that population;
do not assign that portion of the population
both to the standby well and to the other
well(s) and intake(s) in the blended system.
Use the apportioning that results in the
highest population factor value. (Bither in-
clude all standby well(s) or exclude some or
all of the standby well(s) as appropriate to
obtain this highest value.) Note that the spe-
cific standby well{s) included or excluded
and, thus, the specific apportioning may
vary in evaluating different aguifers and in
evaluating the surface water pathway.

3.3.2.1 Level of contamination, Bvaluate the
population served by water from a point of
withdrawal based on the level of contamina-
tion for that point of withdrawal, Use the ap-
plicable factor: Level I concentrations, Level
II concentrations, or potential contamina-
tion.

If no samples meet the criteria for an ob-
served release for a point of withdrawal and
there is no observed release by direct obser-
vation for that point of withdrawal, evaluate
that point of withdrawal using the potential
contamination factor In section 8.83.2.4. If
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there is an observed release by direct obser-
vation, use Level II concentrations for that
point of withdrawal. However, if one or more
samples meet the criteria for an obgserved re-
lease for the point of withdrawal, determine
which factor (Lievel I or Level II concentra-
tions) applies to that point of withdrawal as
specified in sections 2.5.1 and 2.5.2. Use the
health-based benchmarks from table 8-10 in
determining the level of contamination.
BEvaluate the point of withdrawal using the
Level I concentrations factor in section
3.3.2.2 or the Level II concentrations factor
in section 3.8.2.3, as appropriate,

For the potential contamination factor,
use population ranges in evaluating the fac-
tor as specified in section 8.3.2.4. For the
Level I and Lievel II concentrations factors,
use the population estimate, not population
ranges, in evaluating both factors.

3.3.2.2 Level I concentrations. Sum the
number of people served by drinking water
from points of withdrawal subject to Level I
concentrations. Multiply this sum by 10, As-
sign this product as the value for this factor.
Enter this value in table 3-1.
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3.3.2.83 Level II concentrations. Sum the
number of people served by drinking water
from points of withdrawal subject to Level 1L
concentrations. Do not include those people
already counted under the Level I concentra-
tlons factor. Assign this sum as the value for
this factor, Enter this value in table 3-1.

3.3.24 Potential contamination. Determine
the number of people served by drinking
water from points of withdrawal subject to
potential contamination. Do not include
those people already counted under the Level
I and Level II concentrations factors.

Assign distance-weighted population val-
ues from table 3-12 to this population as fol-
lows:

o Use the “Karst” portion of table 3-12 to
assign values only for that portion of the
population served by points of withdrawal
that draw drinking water from a karst aqui-
fer that underlies any portion of the sources
at the site.

~For this portion of the population, deter-

mine the number of people included within

each “Karst' distance category in table 3-

12,

TABLE 3—12—DISTANCE-WEIGHTED POPULATION VALUES FOR POTENTIAL CONTAMINATION FACTOR
FOR GROUND WATER MIGRATION PATHWAY A

Number of people within the distance category

3,001 | 10,001 | 30,001 | 100,001 ; 300,001 | 1,000,001
to to to to to to
10,000 | 30,000 | 100,000 | 300,000 | 1,000,000 | 3,000,000

Distance cat-

egory (miles) 0 1to }; ?; 1331 301 to 1’8]01
10 130 { 100 | 100 | 1090 | 5,600

Other Than

Karstb:

010 Vi e 0 4117 | 53| 164 522 1,638

Greater than V4

to V2w 0 2|1 33| 102 3241 1,013

Greater than Y2

4] 1] 6| 17| 52 167 523

ol 07| 3| 10| 30 94 204

5214 | 16,325 | 52,137 | 163,248 521,360 | 1,632,455
3,233 | 10,122 | 32,325 101,213 323,243 | 1,012,122
1,669 | 5224 16,684 | 52,239 166,835 622,385
939 2,839 9,385 29,384 93,845 293,842
678 2,122 8,778 21,222 67,777 212,219

417 1,306 4171 13,060 41,709 130,596

0l 05| 2 71 2 68 212

Greater than 3

t04 v | 0| 03 1 4| 13 42 131
Karste:
Oto 4 |0 4|17 | 53¢ 164 522 | 1,633
Greater than Vs

10 12 e 0 211 33| 102 324 | 1,018
Greater than 2

01 0 2| 9| 26| 82 261 817
Greater than 1

0 2 v | O 2| 8| 26| 82 261 817
CGreater than 2

to 8 ... 0 2| 9| 26| 82 261 817
Greater than

04 i, 0 2 9| 26| 82 261 817

5214 | 16,325 | 52,137 | 163,246 | 521,360 | 1,632,455
3,233 | 10,122 | 32,325 | 101,213 | 323,243 | 1,012,122
2,607 | 8,163 | 26,068 | 81,623| 260,680 816,227
2,607 | 8,163 | 26,068 | 81,623 260,680 | 816,227
2,607 | 8,163 26,068 81,623 260,680 | 816,227

2,607 | 8,163 | 26,068 | 81,623 | 260,680 | 816,227

aRound the number of people present within a distance category to nearest integer. Do not round the assigned distance-

webI%htad population value to nearest integer.

se for all a?(ulfers, except karst aquifers underlying any portion of the saurces at the site.

oUse only for

—Agsign a distance-weighted population
value for each distance category based on

arst aquifers underlying any portion o? the sources at the site.

the number of people included within the
distance category.
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« Use the ‘“Other Than Xarst’” portion of
table 3-12 for the remainder of the popu-
lation served by points of withdrawal subject
to potential contamination.

~For this portion of the population, deter-

mine the number of people included within

each “Other Than Xarst” distance cat-

egory in table 3-12.

~Assign a distance-weighted population

value for each distance category based on

the number of people included within the
distance category.

Caleulate the value for the potential con-
tamination factor (PC) as follows:

1 n
i=1

where:

W; = Distance-weighted population from
“Other Than Karst” portion of table 3-12
for distance category i.

K; = Distance-weighted population from
“Karst” portion of table 3-12 for distance
category i.

n = Number of distance categories.

If PC is less than 1, do not round it to the
nearest integer; if PC is 1 or more, round to
the nearest integer, Enter this value in table
3-1.

3.3.2.6 Cualculation of population factor
value. Sum the factor values for Level I con-
centrations, Lievel II concentrations, and po-
tential contamination. Do mnot round this
sum to the nearest integer. Assign this sum
as the population factor value for the aqui-
fer. Enter this value in table 8-1.

3.3.83 Resources, To evaluate the resources
factor, select the highest value specified
below that applies for the aquifer being eval-
uated. Assign this value as the resources fac-
tor value for the aquifer. Enter this value in
table 3-1.

Assign a resources value of 5 if watber
drawn from any target well for the aquifer
being evaluated or overlying aquifers (as
specified in section 8.0) is used for one or
more of the following purposes:

o Irrigation (5-acre minimum) of commer-
cial food crops or commercial forage crops.

» Watering of commercial livestock.

s Ingredient in commercial food prepara-
bion.

o Supply for commercial aguaculture.

s Supply for a major or designated water
recreation area, excluding drinking water
use.

Agsgign a resources value of 5 if no drinking
water wells are within the target distance
limit, but the water in the aquifer heing
evaluated or any overlying aquifers (as spec-
ified in section 8.0) is usable for drinking
water purposes. -

Assign a resources value of 0 if none of the
above applies,
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3.83.4 Wellheud Protection Area. Evaluate
the Wellhead Protection Area factor based
on Wellhead Protection Areas designated ac-
cording to section 1428 of the Safe Drinking
Water Act, as amended. Consider only those
Wellhead Protection Areas applicable to the
aguifer being evaluated or overlying aquifers
(as specified in section 3.0). Select the high-
est value below that applies. Assign it as the
value for the Wellhead Protection Area fac-
tor for the aquifer heing evaluated. Enter
this value in table 3-1.

Assign a value of 20 if either of the fol-
lowing criteria applies for the aquifer being
evaluated or overlying aquifers:

+ A source with a ground water contain-
ment factor value greater than 0 lies, either
partially or fully, within or above the des-
ignated Wellhead Protection Area.

¢ Observed ground water contamination
attributable to the sources at the site lies,
either partially or fully, within the des-
ignated Wellhead Protection Area.

If neither criterion applies, assign a value
of 5, if, within the target distance limit,
there is a designated Wellhead Protection
Area applicable to the agquifer being evalu-
ated or overlying aquifers.

Assign a value of 0 if none of the above ap-
plies.

3.8.5 Cualculation of targets factor category
value, Sum the factor values for nearest well,
population, resources, and Wellhead Protec-
tion Area. Do not round this sum to the
nearest integer. Use this sum as the targets
factor category value for the aquifer. Enter
this value in table 3-1.

8.4 Ground water migration score for an ug-
uifer. For the aquifer being evaluated, mul-
tiply the factor category values for likeli-
hood of release, waste characteristics, and
targets, and round the product to the nearest
integer., Then divide by 82,500, Assign the re-
sulting value, subject to a maximum value of
100, as the ground water migration pathway
score for the aquifer. Enter this score in
table 3-1.

8.5 Cualeulation of ground water migration
pathway score. Calculate a ground waber mi-
gration score for each aquifer underlying the
sources at the site, as appropriate. Assign
the highest ground water migration score for
an aquifer as the ground water migration
pathway score (S,.) for the site. Enter this
score in table 8-1,

4.0 Surfuce Water Migration Pathway

4.0.1 Migration components. Evaluate the
surface water migration pathway based on
two migration components:

¢ Overland/flood migration to surface
water (see section 4.1).

¢ Ground water to surface water migration
(see section 4.2).
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Evaluate each component hased on the same
three threats: drinking water threat, human
food chaln threat, and environmental threat.

Score one or both components, considering
their relative importance. If only one compo-
nent is scored, assign its score as the surface
water migration pathway score. If both com-
ponents are scored, select the higher of the
two scores and assign it as the surface water
migration pathway score,

4.0.2 Surface water categories. For HRS pur-
poses, classify surface water into four cat-
egories: rivers, lakes, oceans, and coastal
tidal waters,

Rivers include:

s Perennially flowing waters from point of
origin to the ocean or to coastal tidal
waters, whichever comes first, and wetlands
contiguous to these flowing waters.

¢ Aboveground portions of disappearing
rivers.

s Man-made ditches only insofar as they
perennially flow into other surface water,

¢ Intermittently flowing waters and con-
tiguous intermittently flowing ditches only
in arid or semiarid areas with less than 20
inches of mean annual precipitation.

Lakes include:

s Natural and man-made lakes (including
impoundments) that lie along rivers, but ex-
cluding the Great Lakes,

o Igolated, but perennial, lakes, ponds, and
wetlands.

s Static water channels or oxbow lakes
contiguous to rivers.

* Small rivers, without diking, that merge
into surrounding perennially inundated wet-
lands.

s Wetlands contiguous to water bodies de-
fined here ag lakes.

Ocean and ocean-like water bodies include:

o Ocean areas seaward from the baseline of
the Territorial Sea. (This baseline represents
the generalized coastline of the TUnited
States. It is parallel to the seaward limit of
the Territorial Sea and other maritime lim-
its such as the inner boundary of Federal
fisheries jurisdiction and the limit of States
jurisdiction under the Submerged Lands Act,
ag amended.)

s The Great Lakes.

« Wetlands contiguous to the Great Lakes.

Coastal tidal waters include:

« BEmbayments, harbors, sounds, estuaries,
back bays, lagoons, wetlands, etc. seaward
from mouths of rivers and landward from the
baseline of the Territorial Sea.

4.1 Overland/flood migration component. Use
the overland/flood migration component to
evaluate surface water threats that result
from overland migration of hazardous sub-
stances from a source at the site to surface
water., Evaluate three types of threats for
this component: drinking water threat,
human food chain threat, and environmental
threat.

40 CFR Ch. | (7-1-19 Edition)

4,11 General considerations.

4,111 Definition of hazardous substance mi-
gration path for overland/flood migration com-
ponent, The hazardous substance migration
path includes both the overland segment and
the In-water segment that hazardous sub-
stances would take as they migrate away
from sources at the site:

¢ Begin the overland segment at a source
and proceed downgradient to the probable
point of entry to surface water.

« Begin the in-water segment at this prob-
able point of entry.

~For rivers, continue the in-water segment

in the direction of flow (including any tidal

flows) for the distance established by the
target distance limit (see section 4.1.1.2),
~For lakes, oceans, coastal tidal waters, or

Great Lakes, do not consider flow direc-

tion., Instead apply the target distance

limit as an arc.

~If the in-water segment includes both riv-

ers and lakes (or oceans, coastal tidal

waters, or Great Lakes), apply the target
distance limit to their combined in-water
segments,

For sites that consist of contaminated
sediments with no identified source, the haz-
ardous substance migration path consists
solely of the in-water segment specified in
section 4.1,1.2,

Consider a site to be in two or more water-
sheds for this component if two or more haz-
ardous substance migration paths from the
sources at the gite do not reach a common
point within the target distance limit. If the
site is in more than one watershed, define a
separate hazardous substance migration path
for each watershed. Evaluate the overland/
flood migration component for each water-
shed separately as specified In section 4.1.1.3.

4.1.1.2 Targel distance limit, The target dis-
tance limit defines the maximum distance
over which targets are considered in evalu-
ating the site. Determine a separate target
distance limit for each watershed as follows:

» If there is no observed release to surface
water in the watershed or if there is an ob-
served releage only by direct observation
(see section 4.1.2.1.1), begin measuring the
target distance limit for the waterghed at
the probable point of entry to surface water
and extend it for 15 miles along the surface
water from that point.

¢ If there is an observed release from the
site to the surface water in the watershed
that is based on sampling, begin measuring
the target distance limit for the watershed
ati the probable point of entry; extend the
target distance Hmit either for 15 miles
along the surface water or to the most dis-
tant sample point that meets the criteria for
an observed release to that watershed,
whichever is greater,

148

39



Environmental Protection Agency

In evaluating the site, include only surface
water targets (for example, intakes, fish-
eries, sensitive environments) that are with-
in or contiguous to the hazardous substance
migration path and located, partially or
wholly, at or between the probable point of
entry and the target distance limit applica-
ble to the watershed:

o If flow within the hazardous substance
migration path is reversed by tides, evaluate
upstream targets only if there is documenta-
tion that the tidal run could carry sub-
stances from the site as far as those up-
stream targets.

+ Determine whether targets within or
contiguous to the hazardous substance mi-
gration path are subject to actual or poten-
tial contamination as follows:

-If a target is located, partially or wholly,
either at or between the probable point of
entry and any sampling point that meets
the criteria for an observed release to the
watershed or at a point that meets the cri-
teria for an observed release by direct ob-
servation, evaluate that target as subject
to actual contamination, except as other-
wise specified for fisheries in section 4.1.8.8
and for wetlands in section 4.1.4.8.1.1. If the
actual contamination is based on direct ob-
servation, assign Level II to the actual
contamination. However, if the actual con-
tamination is based on samples, determine
whether the actual contamination is at
Level I or Lievel II concentrations as speci-
fied in sections 4.1.2.8, 4.1.3.3, and 4.1.4.3.1.
-If a target is located, partially or wholly,
within the target distance limit for the wa-
tershed, but not at or between the probable
point of entry and any sampling point that
meets the criteria for an observed release
to the watershed, nor at & point that meets
the criteria for an ohserved release by di-
rect observation, evaluate it as subject to
potential contamination.

For sites consisting solely of contaminated
sediments with no identified source, deter-
mine the target distance limit as follows:

o If there is a clearly defined direction of
flow for the surface water body (or bodies)
containing the contaminated sediments,
begin measuring the target distance limit at
the point of observed sediment contamina-
tion that is farthest upstream (that is, at the
location of the farthest available upstream
sediment sample that meets the criteria for
an observed release); extend the target dis-
tance limit either for 15 miles along the sur-
face water or to the most distant down-
stream sample point that meets the criteria
for an observed release to that watershed,
whichever is greater.

¢ If there is no clearly defined direction of
flow, begin measuring the target distance
limit at the center of the area of observed
sediment contamination. Extend the target
distance limit as an arc either for 156 miles
along the surface water or to the most dis-
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tant sample point that meets the criteria for
an observed 1release to that watershed,
whichever is greater. Determine the area of
observed sediment contamination based on
available samples that meet the criteria for
an observed release.

Note that the hazardous substance migration
path for these contaminated sediment sites
consists solely of the in-water segment de-
fined by the target distance limit; there is no
overland segment.

For these contaminated sediment sites, in-
clude only those targets (for example, in-
takes, fisheries, sensitive environments)
that are within or contiguous to the haz-
ardous substance migration path and lo-
cated, wholly or partially, within the target
distance limit for the site. Determine wheth-
er these targets are subject to actual or po-
tential contamination as follows:

o If a target is located, partially or wholly,
within the area of observed sediment con-
tamination, evaluate it as subject to actual
contamination, except as otherwise specified
for fisheries in section 4.1.3.3 and wetlands in
section 4.1.4.3.1.1.

-If a drinking water target is subject to ac-

tual contamination, evaluate it using

Level II concentrations.

~If a human food chain target or environ-

mental target is subject to actual contami-

nation, evaluate it using Level I or Level 1I

concentrations, as appropriate (see sec-

tions 4.1.3.3 and 4.1.4.8.1).

« If a target is located, partially or wholly,
within the target distance limit for the wa-
tershed, but not within the area of obgerved
sediment contamination, evaluate it as sub-
ject to potential contamination.

4.1.1.3 Evaluation of overland/flood migration
component. Hvaluate the drinking water
threat, human food chain threat, and envi-
ronmental threat for each watershed for this
component based on three factor categories:
likelihood of release, waste characteristics,
and targets. Figure 4-1 indicates the factors
included within each factor category for
each type of threat.

Determine the overland/flood migration
component score (S.) for a watershed in
terms of the factor category values as fol-
lows:

3
Se=Y (LR, )(WC;)(T;)
0
i=1 SF

where:

LR; = Likelihood of release factor category
value for threat i (that is, drinking
water, human food chain, or environ-
mental threat).

WC; = Waste characteristics factor category
value for threat i.

T, = Targets factor category value for threat
i,
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SF = Scaling factor. Il the site is in only one watershed, assign

Table 4-1 outlines the specific caloulation the overland/flood migration score for that

procedure, watershed as the overland/flood migration
component score for the site.

tiketthood of Release (LR}

Observed Release

orinking Water
Waste Characteristics (WC)

Targets (1)

« Ofstance to
Surface Water

+

Potential to Release

by Flood

s Containment
(Flood)

¢ Flood Frequency

» Harardous Constituent Quantity
* Hazardous Wastestream Quantity
+ Volume

* Ares

or Toxicity/Pecsistence Nearest Intake
* Toxicity Population

Potentiat to Relesse + Chronic ¢ tevel | Concentrations
by Overland flow - Carcinogenic X | » Level [] Concentrations
* Contafrment ~ Acute * Potential Contamination
* Runoff ¢ Persistence Resources

+ Rainfall - Half-life

« Drainage Area - K

- Soil Group Kerardius waste Quantity

+

Human Food Chain

Waste Characteristics (WC)

Targets (1)

Toxicity/Persistence/Bioaccunulation Food Chain Individual
¢ Toxicity Poputation
« Chronic * Level I Concentrations
« Carcinogenic « Human Food Chafin
« Acute Production
¢ Persistence X | ¢« Level 11 Concentrations
- Half-life - Human Food Chain
. Kou Production
+ Biodccumulation Potential ¢ Potential Human Food
Hazardous Waste Quantity chain Contamination
» Hozardous Constituent Quantity « Human Food Chaln
¢ Hazardous Mastestream Quantity Procuct ion
¢ Yolume
» Ares
3
Envirormentat
Haste Characteristics (WC) Targets (V)
£eosystem Toxfcity/ Sensitive Envirorments
Persistence/Bloaccumutation ¢ Level | Concentrations
+ Ecosystenm Toxieity * Level 11 Concentrations
- Asbient MWater Quality X | ¢ Potential Contamination
Criteria
- Ambient Aquatic Life Advisory
Concentrations
» Persistence
« Half-tife
- KOH
+ Ecosystem Bioaccumulation
Potential

Noxardous Waste Quantity

¢ Hazardous Constituent Quantity
¢+ Hazardous Wastestreanm Quantity
¢ Volume .

¢ Area
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TABLE 4-1—S8URFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORESHEET

Factor catagories and factors M?,’g[rl?:m Value assigned
Drinking Water Threat
Likelthood of Release:
1. Observed Rel 550
2. Potential to Release by Overland Flow:
2a. Containment 10
2b. Runoff 25
2¢. Distance to Surface Water 25 .
2d. Potential to Release by Overland Flow (lines 2a[2b + 2¢]) .....ccocrenne... 500
3. Potential to Release by Flood:
3a. Containment {Flood) 10
3b. Flood Frequency 50
3c. Potenttal to Release by Flood (lines 3a x 3b) . 500
4, Potential to Release (lines 2d + 3¢, subject to a maximum o 500
5. Likelthood of Release thigher of lines 1 and 4) 550
Waste Characteristics:
6. Toxicity/Persistence (a)
7. Hazardous Waste Quantity (a)
8. Waste Characteristics 100
Targets:
9. Nearest Intake 50
10. Population
10a, Level | Concentrations (b)
10b, Level Il Concentrations (b)
10¢. Potential Contamination (b)
10d. Population (lines 10a + 10b + 10c) (b}
11. Resources 5
12, Targets (lines 9 + 10d + 11) (b)
Drinking Water Threat Score:
18. Drinking Water Threat Score ([iines 5 x 8 x 12)/82,500, subject to a maximum
of 100) 100
Human Food Chain Threat
Likelihood of Release:
14, Likellhood of Release (same value as line 5) 550
Waste Characteristics:
15. Toxicity/Persistence/Bioaccumulation (a)
16. Hazardous Waste Quantity (a)
17. Waste Characteristics 1,000
Targets:
18. Food Chaln Individual 50
19. Population
19a, Level | Concentrations {v)
18b. Level || Concentrations (b)
19¢. Potential Human Food Chain Contamination . {b)
19d. Population (lines 19a + 18b + 19c) {b)
20, Targets (fines 18 -+ 19d) {b)
Human Food Chain Threat Score:
21. Human Food Chain Threat Score {{lines 14 x 17 x 20}/82,500, subject to a
maximum of 100) 100
Environmental Threat
Likelihood of Release:
22. Likelihood of Release (same value as line 5) 550
Waste Characteristics:
23. Ecosystem Toxicity/Persistence/Bloaccumulation (a)
24, Hazardous Waste Quantity (a)
25, Waste Characteristics 1,000
Targets:
26, Sensitive Environments.
26a. Level | Concentrations (b)
26b. Level Il Concentrations (b)
26c¢. Potential Contamination (b)
26d. Sensitive Environments (lines 26a + 260 + 26C) w.vernerisieinviissinnan (b)
27. Targets (value from line 26d) (b)
Environmental Threat Score:
28, Environmental Threat Score ([lines 22 x 25 x 27]/82,500, subject to a max-
imum of 60) 60 .
Surface Water Overland/Flood Migration Component Score for a Watershed
29. Watershed Score© (lines 13 + 21 + 28, subject to a maximum of 100) ............. 100
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TABLE 4—1—SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORESHEET—Continued

Factor categories and factors M%’gm:m Value assigned
Surface Water Overland/Flood Migration Component Score
30. Component Score (Sqr)¢ (highest score from line 29 for all watersheds evalu-
ated, subject to a maximum of 100) ..o 100

aMaximum value applies to waste characteristics category.
bMaximum value not applicable.
¢Do not round to nearest integer.

If the site is In more than one watershed:

s Calculate a separate overland/flood mi-
gration component score for each watershed,
using likelihood of release, waste character-
istics, and targets applicable to each water-
shed.

¢ Select the highest overland/flood migra-
tion component score from the watersheds
evaluated and assign it as the overland/flood
migration component score for the site.

4,1.2 Drinking water threat. Evaluate the
drinking water threat for each watershed
based on three factor categories: likelihood
of release, waste characteristics, and targets.

4.1.2.1 Drinking water threat—Ilikelihood of
release. Hvaluate the likelihood of release
factor category for each watershed in terms
of an observed release factor or a potential
to release factor.

4,1.2,1.1 Observed release. Batablish an ob-
served release to surface water for a water-
shed by demonstrating that the site has re-
leased a hazardous substance to the surface
water in the watershed. Base this demonstra~
tion on either:

+ Direct observation:

—A material that containg one or more haz-
ardous substances has been seen entering
surface water through migration or is
known to have entered surface water
through direct deposition, or
—A source area has been flooded at a time
that hazardous substances were present,
and one or more hazardous substances were
in contact with the flood waters, or
~When evidence supports the inference of a
release of a material that contains one or
more hazardous substances by the site to
surface water, demonstrated adverse ef-
fects associated with that release may also
be used to establish an observed release.
» Chemical analysis:
~Analysigs of surface water, benthic, or
sediment samples indicates that the con-
centration of hazardous substance(s) has
increased significantly above the back-
ground concentration for the site for that
type of sample (see section 2.8).
~Limit comparisons to similar types of
samples and background concentra-
tions—for example, compare surface
water samples to surface water back-
ground concentrations,

—For benthic samples, limit comparisons to

essentially sessile organisms,

—Some portion of the significant increase
must be attributable to the site to estab-
lish the observed release, except: when the
site itself consists of contaminated sedi-
ments with no identified source, no sepa-
rate attribution is required.

If an observed release can be established
for a watershed, assign an observed release
factor value of 550 to that watershed, enter
this value in table 41, and proceed to section
4,1.2.1.3, If no ohserved release can be estab-
lished for the watershed, assign an ohserved
release factor value of 0 to that watershed,
enter this value in table 4-1, and proceed to
section 4.1.2.1.2.

4.1.2.1.2 Potential lo release. Hvaluate po-
tential to release only if an observed release
cannot be established for the watershed.
REvaluate potential to release based on two
components: potential to release by overland
flow (see section 4.1.2.1.2,1) and potential to
release by flood (see section 4.1.2.1.2.2). Sum
the values for these two components to ob-
tain the potential to release factor value for
the watershed, subject to a maximum value
of 500.

4.1.2.1.2.1 Potential to release by overland
flow. HEvaluate potential to release by over-
land flow for the watershed based on three
factors: containment, runoff, and distance to
surface water.

Assign potential to release by overland
flow a value of 0 for the watershed if;

+« No overland segment of the hazardous
substance migration path can be defined for
the watershed, or

« The overland segment of the hazardous
substance migration path for the watershed
exceeds 2 miles before surface water is en-
countered.

If either condition applies, enter a value of 0
in table 4-1 and proceed to section 4.1.2.1,2.2
to evaluate potential to release by flood, If
neither applies, procesd to section 4.1.2.1.2.1.1
to evaluate potential to release by overland
flow.

4.1.2,1.2.1.1 Containment. Determine the
containment factor value for the watershed
as follows:

¢ If one or more sources is located in sur-
face water in the watershed (for example, in-
tact sealed drums in surface water), assign
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the containment factor a value of 10 for the
watershed. Enter this value in table 4-1.

« If none of the sources is located in sur-
face water in the watershed, assign a con-
tainment factor value from table 4-2 to each
source at the site that can potentially re-
lease hazardous substances to the hazardous
substance migration path for this watershed.
Assign the containment factor value for the
watershed as follows:

—Select the highest contailnment factor

value assigned to those sources that meet

the minimum size requirement described
below. Assign this highest value as the
containment factor value for the water-

shed. Enter this value in table 4-1.

-If, for this watershed, no source at the

site meets the minimum size requirement,

Pt. 300, App. A

then select the highest containment factor

value assigned to the sources at the site el-

igible to be evaluated for this watershed
and assign it as the containment factor
value for the watershed. Enter this value

in table 4-1.

A source meets the minimum size require-
ment if its source hazardous waste quantity
value (see section 2.4.2.1.5) is 0.5 or more. Do
not include the minimum size requirement
in evaluating any other factor of this surface
water migration component, except poten-
tial to release by flood as specified in section
41.2.1.2.2.3,

4.1.2.1.2.1.2 Runoff. BEvaluate runoff based
on three components: rainfall, drainage area,
and soil group.

TABLE 4—2—CONTAINMENT FACTOR VALUES FOR SURFAGE WATER MIGRATION PATHWAY

Source

Assigned value

All Sources {Except Surface Impoundments, Land Treatment, Containers, and Tanks)

Evidence of hazardous substance migration from source area (i.e., source area includes source and any as- | 10

soclated containment structures)..

No evidence of hazardous substance migration from source area and:

(a) Neither of the following present: (1) maintained engineered cover, or {2) functioning and malin- | 10

tained run-on control system and runoff management system.

(b) Any one of the two items in (a} present

{c) Any two of the following present: (1) maintained engineered cover, or (2) functioning and main-
tained run-on control system and runoff management system, or (3) liner with functioning leach-
ate collection and removal system immediately above liner.

(d) All items In (c) present

~ w0

(e) All items in (c) present, plus no bulk or non-containerized liquids nor materials containing free

liquids deposited in source area..

No evidence of hazardous substance migration from source area, double liner with functioning leachate col-

lection and removal system above and between liners, and:

(f) Only one of the fallowing deficlencies present In containment: (1) bulk or noncontainerized lig- | 3
uids or materials contalning free liquids deposited in source area, or (2) no or nonfunctioning or
nonmaintained run-on control system and runoff management system, or (3) no or nonmaintained

enginesred cover.

w o

{g) None of the deficlencies In (f) present. Q
Source area inside or under maintained intact structure that provides protection from precipitation so that
neither runoff nor leachate Is generated, liquids or materials containing free liquids not deposited in source
area, and functioning and maintained run-on control present.
Surface Impoundment
Evidence of hazardous substance migration from surface impoundment 10
Free liquids present with either no diking, unsound dlking, or diking that is not regularly Inspected and | 10
maintained.
No evidence of hazardous substance migration from surface Impoundment, free liquids present, sound
diking that is regularly inspected and maintained, adequate freeboard, and:
(a) No liner 9
(b) Liner 7
(0) Liner with functioning leachate collection and removal system below liner 5
(d) Double liner with functioning leachate collection and removal system between liners . 3

No evidence of hazardous substance migration from surface Impoundment and all free liquids ellml-
nated at closure (sither by removal of liquids or solidification of remaining wastes and waste residues).

Land Treatment
Evidence of hazardous substance migration from land treatment zone
No functioning and maintained run-on control and runoff management system

No evidence of hazardous substance migration from land treatment zone and:
(a) Functioning and maintained run-on control and runoff management system .......c.ueviemivens
(b) Functioning and maintalned run-on control and runoff management system. and vegelaﬂve
cover established over entire land treatment area.
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Evaluate using
All Sources
criteria (with no
bulk or free lig-
uids depos-
ited).
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7
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TABLE 4—2—CONTAINMENT FACTOR VALUES FOR SURFACE WATER MIGRATION PATHWAY—

Continued
Source Assigned value
(c) Land treatment area maintained In compliance with 40 CFR 264.280 ... 0
Containers
All containers burled Evaluate using
All Sources
critaria.

Evidence of hazardous substance migration fram contalner area (l.e., container area includes containers | 10
and any assoclated containment structures).
No diking (or no simllar structure) surrounding container area 10
Dlking surrounding container area unsound or not regulatly inspected and maintalned .. 10
No evidence of hazardous substance migration from container area and container area surrounde by 9
sound diking that Is regularly inspected and maintained.
No evidence of hazardous substance migration from container area, container area surrounded by | 9
sound diking that is regularly inspected and maintained, and:
(a) Essentially impervious base under container area with liquids collection and removal system ..... 7

(b) Contalnment system Includes essentially imparvious base, liquids collection system, sufficlent | &
capacity to contain 10 percent of volume of all contalnars, and functioning and maintained run-on
control; and spilled or leaked hazardous substances and accumulated precipitation removed In
timely manner to prevent ovarflow of collection system, at least waekly Inspection of containars,
hazardous substances in leaking or deterforating containers transferred to cantainers in good
condition, and containers sealed except when waste Is added or removed.

{c) Free liqulds present, containment system has sufficlent capacity to hold total volume of all con- | 5
tainers and to provide adequate freeboard, and single liner under container area with functioning
leachate collection and removal system below liner.

(d) Same as (c) except: double liner under contalner area with functioning leachate coflection and | 3
removal system between liners.

Contalners Inside or under malntalned Intact structure that provides protection from precipitation so that | 0
neither runoff nor leachate would be generated from any unsealed or ruptured contalners, liqulds or
materials containing free liquids not deposited in any container, and functioning and malntained run-
on control prasent.

No evidence of hazardous substance migration from contalner area, containers leaking, and all free lig- | Evaluate using All
ulds eliminated at closure (either by removal of liquids or solidification of remaining wastes and waste |  Sources criteria

residues). (with no bulk or
free liquids de-
posited).
Tank
Below-ground tank Evaluate using All

Sources criteria
Evidence of hazardous substance migration from tank aresa (i.e., tank area includes tank, ancillary | 10
equipment such as piping, and any assoclated containment structures}.
No diking (or no similar structure) surrounding tank and anciltary equipment 10
Diking surrounding tank and anclllary equipment unsound or not regularly inspected and maintained ...... { 10
No evidence of hazardous substance migration from tank area and tank and ancillary equipment sur- | 8
rounded by sound diking that Is regularly inspected and maintained.
No evidence of hazardous substance migration from tank area, tank and ancillary equipment sur-
rounded by sound diking that is regularly Inspected and maintained, and:

(a) Tank and anclllary equipment provided with secondary contalnment (e.g., liner under tank area, | 7
vault system, double-wall) with leak detection and collection system.

(b) Tank and anclllary equipment provided with secondary contalnment system that detects and col- | 5
lects spllled or leaked hazardous substances and accumulated precipitatlon and has sufficient ca-
pacity to contain 110 percent of volume of largest tank within contalnment area, spilled or leaked
hazardous substances and accumulated pracipitation removed in a timely manner, at least week-
ly Inspection of tank and secondary cantainment system, and all leaking or unfit-for-use tank sys-
tems promptly responded to.

{¢) Contalnment system has sufficlent capacity to hold total volume of all tanks within the tank con- | &
tainment area and to provide adequate freeboard, and single liner under tank containment area
with functioning leachate collection and removal system below liner.

(d) Same as (c) except: double liner under tank containment area with functioning leachate collec- | 3
tion and removal system between liners.

Tank Is above ground, and inside or under maintalned intact structure that provides protection from pre- | 0
cipitation so that neither runoff nor leachate would be generated from any material released from
tank, liquids or materials containing free liquids not deposited in any tank, and functioning and main-
tained run-on contro! present.

Rainfall. Determine the 2-year, 24-hour are not available, estimate the 2-year, 24-
rainfall for the site. Use site-specific, 2-year, hour rainfall for the site from a rainfall-fre-
24-hour rainfall data if records are available gquency map. Do not round the rainfall value
for at least 20 years. If such site-specific data  to the nearest integer.
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Drainage area. Determine the drainage
area for the sources at the site. Include in
this drainage area both the source areas and
the area upgradient of the sources, but ex-
clude any portion of this drainage area for
which runoff is diverted from entering the
sources by storm sewers or run-on control
and/or runoff management systems. Assign a
drainage area value for the watershed from
table 4-3.

Soil group. Based on the predominant soil
group within the drainage area described
above, assign a soil group designation for the
watershed from table 44 as follows:

o Select the predominant soil group as
that type which comprises the largest total
area within the applicable drainage area.

o If a predominant soil group cannot be de-
lineated, select that soil group in the drain-
age area that yields the highest value for the
runoff factor.

Calculation of runoff factor value. Assign a
combined rainfall/runoff value for the water-
shed from table 4-5, based on the 2-year, 24-
hour rainfall and the soil group designation.
Determine the runoff factor value for the wa-
tershed from table 4-8, based on the rainfall/
runoff and drainage area values. Enter the
runoff factor value in table 4-1.

TABLE 4-3—DRAINAGE AREA VALUES

Dralnage area (acres) Aflsalﬁj'fd
Less than 50 1
50 to 250 2
Greater than 250 to 1,000 3
Greater than 1,000 4

TABLE 4—4—S0IL GROUP DESIGNATIONS

Soll group des-

Surface soll description ignation

Coarse-textured solls with high Infiliration | A
rates (for example, sands, loamy sands).

Medium-textured solls with moderate infil- | B
tration rates (for example, sandy loams,
loams).

Moderately fine-textured solls with low infil- | C
tration rates {for example, silty loams,
silts, sandy clay loams).

Fine-textured solls with very low Infiltration | D
rates (for example, clays, sandy clays,
silty clay loams, clay loams, silty clays);
or Impermeable surfaces (for example,
pavement).

TABLE 4-5—RAINFALL/RUNOFF VALUES

Soll group designation

2-Year, 24-hour rainfall (inches)

Pt. 300, App. A

TABLE 4-5—RAINFALL/RUNOFF VALUES—
Continued

Soil group designation
A 8 o] D

2-Year, 24-hour rainfall (inches)

3.5 or greater ... 3 4 5 6

TABLE 4-6—RUNOFF FACTOR VALUES

Drainage area Rainfall/runoff value

vaiue o|l112|38|4]|5]s
1. ol of of 1} 1] | 1
2 of o 1t} 1] 2| 3| 4
3 o of 1| 8| 7| 11| 15
4. of 1| 2] 7| 17| 25| 25

4.1.2.1.2.1.83 Distance to surface water.
Evaluate the distance to surface water as the
shortest distance, along the overland seg-
ment, from any source with a surface water
containment factor value greater than 0 to
either the mean high water level for tidal
waters or the mean water level for other sur-
face waters. Based on this distance, assign a
value from table 4-7 to the distance to sur-
face water factor for the watershed. Hnter
this value in table 4-1.

4.1.2.1.21.4 Calculation of factor value for
potential to release by overland flow. Sum the
factor values for runoff and distance to sur-
face water for the watershed and multiply
this sum by the factor value for contain-
ment. Assign the resulting product as the
factor value for potential to release by over-
land flow for the watershed. Enter this value
in table 4-1.

4.1.2,1.2.2 Potential to releuse by flood.
Hvaluate potential to release by flood for
each watershed as the product of two factors:
containment (flood) and flood frequency.
HEwvaluate potential to release by flood sepa-
rately for each source that is within the wa-
tershed. Furthermore, for each source, evalu-
ate potential to release by flood separately
for each category of floodplain in which the

applicable floodplain categories.) Calculate
the value for the potential to release by
flood factor as specified in 4.1.2.1.2.2.3.
4,1.2,1.2.2.1 Containment (flood). For each
source within the watershed, separately
evaluate the containment (flood) factor for
each category of floodplain in which the
source is partially or wholly located. Assign
a containment (flood) factor value from
table 4-8 to each floodplain category applica-
ble to that source. Assign a containment

A B c D (flood) factor value of 0 to each floodplain
category in which the source does not lie.
Less than 1.0 ....... 0 0 2 3 4.1.2.1.2.2.2 Flood frequency. For each
}'g :g :222 iﬁzﬂ ;g g ; g i source within the watershed, separately
2.0 10 less than 2.5 1 2 3 4 evaluate the flood frequency factor for each
2.5 to less than 3.0 2 3 4 4  cabegory of floodplain in which the source is
3.0 to less than 3.5 .. 2 3 4 5 partially or wholly located. Assign a flood
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frequency factor value from table 4-9 to each
floodplain category in which the source is lo-
cated.

4.1.2.1.2.2.3 Calculation of factor value for
potential to release by flood. For each source
within the watershed and for each category
of floodplain in which the source is partially
or wholly located, calculate a separate po-
tential to release by flood factor value. Cal-
culate this value as the product of the con-
tainment (flood) value and the flood fre-
quency value applicable to the source for the
floodplain category. Select the highest value
calculated for those sources that meet the
minimum size requirement specified in sec-
tion 4.1.2.1.2.1.1 and assign it as the value for
the potential to release by flood factor for
the watershed. However, if, for this water-
shed, no source at the site meets the min-
imum size requirement, select the highest
value calculated for the sources at the site
eligible to be evaluated for this watershed
and assign 1t as the value for this factor,

TABLE 4-7—DISTANCE TO SURFAGE WATER
FAGTOR VALUES

Asslgned
Distance val%e
Less than 100 feat ... 25
100 feet to 500 feet . 20
Greater than 500 feet to 1, “ 16
Greater than 1,000 feet to 2,500 feet [¢]
Greater than 2,500 feet to 1.5 miles . 6
Greater than 1.5 miles to 2 mlles 3

TABLE 4—8—CONTAINMENT (FLOOD) FACTOR
VALUES

Assigned

Containment criteria value

Documentation that containment at the source
Is designed, constructed, operated, and
maintained lo prevent a washout of haz-
ardous substances by the fload being evalu-
ated 0

Other 10

TABLE 4-9—FLOOD FREQUENCY FACTOR

VALUES
Floodplaln category As:lsal u'::d
Sourca floods annually 50
Source In 10-year floodplain .. 50
Source in 100-year floodplain 25
Source in 500-year floodplain ... 7
None of abave 0

Enter this highest potential to release by
flood factor value for the watershed in table
4-1, as well as the values for containment
(flood) and flood frequency that yield this
highest value.

4.1.2.1.2.3 Calculation of potential to release
factor value. Sum the factor values assigned

40 CFR Ch. | (7-1-19 Edition)

to the watershed for potential to release by
overland flow and potential to release by
flood. Assign this sum as the potential to re-
lease factor value for the watershed, subject
to a maximum value of 500. Enter this value
in table 4-1.

4.1.2.1.8 Cualculation of drinking water
threat-likelihood of release factor category
value. If an observed release is established
for the watershed, assign the observed re-
lease factor value of 550 as the likelihood of
release factor category value for that water-
shed. Otherwise, assign the potential to re-
lease factor value for that watershed as the
likelihood of release factor category value
for that watershed. Enter the value assigned
in table 4-1.

41.2.2 Drinking water threat-waste charac-
teristics. Bvaluate the waste characteristics
factor category for each watershed based on
two factors: toxicity/persistence and haz-
ardous waste guantity. Evaluate only those
hazardous substances that are available to
migrate from the sources at the site to sur-
face water in the wabtershed via the overland/
flood hazardous substance migration path for
the watershed (see section 4.1.1.1). Such haz-
ardous substances include:

¢ Hazardous substances that meet the cri-
teria for an observed release to surface water
in the watershed.

s All hazardous substances associated with
a source that has a surface water contain-
ment factor value greater than 0 for the wa-
tershed (see sections 2.2.2, 2.2,3, 4.1.21.2.1.1,
and 4,1.2.1.2.2.1).

4.1.2.2.1 Tozicity/persistence. For each haz-
ardous substance, assign a toxicity factor
value, a persistence factor value, and a com-
bined toxicity/persistence factor value as
specified in gections 4.1.2.2,1.1 through
4.1.2.2.1.8. Select the toxicity/persistence fac-
tor value for the watershed as specified in
section 4.1.2.2.1.8.

4.1.2.2.1.1 Toxicity. Assign a toxlicity factor
value to each hazardous substance as speci-
fied in section 2.4.1.1.

4,1.2,2.1.2 Persistence. Assign a persistence
factor value to each hazardous substance. In
assigning this wvalue, evaluate persistence
based primarily on the half-life of the haz-
ardous substance in surface water and sec-
ondarily on the sorption of the hazardous
substance to sediments. The half-life in sur-
face water is defined for HRS purposes as the
time required to reduce the initial con-
centration in surface water by one-half as a
result of the combined decay processes of
biodegradation, hydrolysis, photolysis, and
volatilization. Sorption to sediments is eval-
uated for the HRS based on the logarithm of
the n-octanocl-water partition coefficient (log
Kow) of the hazardous substance.,

Estimate the half-life (t,,) of a hazardous
substance as follows:
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1

[T e ——
Vh+Ub+1p+Uv

where:

h = Hydrolysis half-life.

b = Biodegradation half-life.
p = Photolysis half-life.

v = Volatilization half-life,

If one or more of these four component
half-lives cannot be estimated for the haz-
ardous substance from available data, delete
that component half-life from the above
equation. If none of these four component
half-lives can be estimated for the hazardous
substance from available data, use the de-
fault procedure indicated below. Estimate a
half-life for the hazardous substance for
lakes or for rivers, oceans, coastal tidal
waters, and Great Liakes, as appropriate.

If a half-life can be estimated for a haz-
ardous substance:

e Agsign that hazardous substance a per-
sistence factor wvalue from the appropriate
portion of table 4-10 (that is lakes; or rivers,
oceans, coastal tidal waters, and Great
Lakes).

¢ Select the appropriate portion of table 4
10 as follows:

~If there is one or more drinking water in-

takes along the hazardous substance mi-
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gration path for the watershed, select the
nearest drinking water intake as measured
from the probhable point of entry. If the in-
water segment between the probable point
of entry and this selected intake includes
both lakes and other water bodies, use the
lakes portion of table 4-10 only if more
than half the distance to this selected in-
take lies in lake(s). Otherwise, use the riv-
ers, oceans, coastal tidal waters, and Great
Lakes portion of table 4-10. For contami-
nated sediments with no identified source,
use the point where measurement bheging
(see section 4.1.1.2) rather than the prob-
able point of entry.

—If there are no drinking water intakes but
there are intakes or points of use for any
of the resource types listed in section
4.1.2.8.3, select the nearest such intake or
point of use. Select the portion of table 4-
10 based on this intake or point of use in
the manner specified for drinking water in-
takes.

—If there are no drinking water intakes and
no specified resource intakes and points of
use, but there is another type of resource
listed in section 4.1.2.8.3 (for example, the
water is usable for drinking water purposes
even though not used), select the portion
of table 4-10 based on the nearest point of
this resource in the manner speocified for
drinking water intakes.

TABLE 4—10—PERSISTENCE FACTOR VALUES—HALF-LIFE

Surface water category Substance half-life (days) A‘?;ligge;d

Rivers, oceans, coastal tidal waters, and | Less than or equal to 0.2 0.0007
Great Lakes Greater than 0.2 to 0.5 0.07
Greater than 0.5 to 1.5 0.4

Greater than 1.5 1

Lakes Less than or equal to 0.02 0.0007
Greater than 0.02 to 2 0.07

Greater than 2 to 20 0.4

Greater than 20 1

aDo not round to nearest integer.

If a half-life cannot be estimated for a haz-
ardous substance from available data, use
the following default procedure to assign a
persistence factor value to that hazardous
substance:

« For those hazardous substances that are
metals (or metalloids), assign a persistence
factor value of 1 as a default for all surface
water bodies.

s For other hazardous substances (both or-
ganic and inorganic), assign a persistence
factor value of 0.4 as a default for rivers,
oceans, coastal tidal waters, and Great
Lakes, and a persistence factor value of 0.07
as a default for lakes. Select the appropriate
value in the same manner specified for using
table 4-10.

Use the persistence factor value assigned
based on half-life or the default procedure
unless the hazardous substance can be as-
signed a higher factor value from Table 4-11,
based on its Liog Kow. If & higher value can be
assigned from table 4-11, assign this higher
value as the persistence factor value for the
hazardous substance.

TABLE 4-11—PERSISTENCE FACTOR VALUES—

LOG Koy
Log ainee
Less than 3.5 0.0007
3.5 to less than 4.0 0.07
4.0to 4.5 0.4
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TABLE 4—11—PERSISTENCE FACTOR VALUES—
Loa Kyw—Continued

Assigned

Log Koy valuea

Greater than 4.5 1

alse for lakes, rivers, oceans, coastal tidal waters, and
Great Lakes. Do not round to nearest integer.

4.1.2.2.1,3 Calculation of toxicity/versistence
factor value, Assign each hazardous substance
a toxicity/persistence factor value from table
4-12, based on the values assigned to the haz-
ardous substance for the toxicity and per-
sistence factors. Use the hazardous sub-
stance with the highest toxicity/persistence
factor value for the watershed to assign the

40 CFR Ch. | (7-1-19 Edition)

toxicity/persistence factor value for the
drinking water threat for the watershed.
Enter this value in table 4-1,

4.1.2.2.2 Hazardous waste quantity. Assign a
hazardous waste quantity factor value for
the watershed as specified in section 2.4.2,
Enter this value in table 4-1.

4.1.2.2.8 Calculation of drinking water
threat-waste characteristics factor category
value. Multiply the toxicity/persistence and
hazardous waste quantity factor values for
the watershed, subject to a maximum prod-
uct of 1 x 108, Based on this product, assign
a value from table 2-7 (section 2.4.3.1) to the
drinking water threat-waste characteristics
factor category for the watershed. Enter this
value in table 4-1.

TABLE 4—12—TOXICITY/PERSISTENCE FACTOR VALUES A

Toxicity factor value
Persistence factor value
10,000 1,000 100 10 1 0
1.0 10,000 1,000 100 10 1 0
0.4 4,000 400 40 4 04] 0
0.07 700 70 7 0.7 007 0
0.0007 7 0.7 0.07 0.007 0.0007 | 0O

aDo not round to nearast integer.

4.1.2.3 Drinking water threat-targets. Evalu-
ate the targets factor category for each wa-
tershed based on three factors: nearest in-
take, population, and resources.

To evaluate the nearest intake and popu-
lation factors, determine whether the target
surface water intakes are subject to actual
or potential contamination as specified in
section 4.1.1.2. Use either an observed release
based on direct observation at the intake or
the exposure concentrations from samples
(or comparable samples) taken at or beyond
the intake to make this determination (see
section 4.1.2.1.1). The exposure concentra-
tions for a sample (that is, surface water,
benthic, or sediment sample) consist of the
concentrations of those hazardous sub-
stances present that are significantly above
background levels and attributable at least
in part to the site (that is, those hazardous
substance concentrations that meet the cri-
teria for an observed release).

When an intake is subject to actual con-
tamination, evaluate it using Level I con-
centrations or Level II concentrations. If the
actual contamination is based on an ob-
served release by direct observation, use
Level II concentrations for that intake. How-
ever, if the actual contamination is based on
an observed release from samples, determine
which level applies for the intake by com-
paring the exposure concentrations from
samples (or comparable samples) to health-
baged benchmarks as specified In sections
26,1 and 2.5.2. Use the health-based bench-
marks from table 8-10 (section 8.8.1) in deter-

mining the level of contamination from sam-
ples, For contaminated sediments with no
identified source, evaluate the actual con-
tamination using Level II concentrations
(see section 4.1.1.2).

4.1.2.3.1 Nearest intake. Kvaluate the near-
est intake factor bhased on the drinking
water intakes along the overland/flood haz-
ardous substance migration path for the wa-
tershed. Include standby intakes in evalu-
ating this factor only if they are used for
supply at least once a year.

Assign the nearsst intake factor a value as
follows and enter the value in table 4-1:

« If one or more of these drinking water in-
takes is subject to Lievel 1 concentrations as
specified in section 4.1.2.8, assign a factor
value of 50,

« If not, but if one or more of these drink-
ing water intakes is subject to Level II con-
centrations, assign a factor value of 45.

¢ If none of these drinking water intakes is
subject to Lievel I or Level II concentrations,
determine the nearest of these drinking
water intakes, as measured from the prob-
able point of entry (or from the point where
measurement begins for contaminated sedi-
ments with no identified source). Assign a di-
lution weight from table 4-13 to this intake,
bagsed on the type of surface water body in
which it is located. Multiply this dilution
weight by 20, round the product to the near-
est integer, and assign it as the factor value,

Assign the dilution weight from table 4-138
as follows:
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TABLE 4—13—SURFACE WATER DILUTION WEIGHTS

Pt. 300, App. A

Type of surface water body2 Ass]igtr)ed di-
ution
Descriptor Flow characteristics weight®

Minimal stream Less than 10 ofs¢ 1
Small to moderate stream ... 10 to 100 cfs 0.1
Moderate to large stream .... Greater than 100 to 1,000 cfs 0.01
Large stream to river Greater than 1,000 to 10,000 cfs 0.001
Large river Greater than 10,000 to 100,000 cfs 0.0001
Very large river Greater than 100,000 cfs 0.00001
Coastal tidal watersd Flow not applicable, depth not applicable ..... 0.0001
Shallow acean zone® or Great Lake .. Flow not applicable, depth iess than 20 feet 0.0001
Moderate depth ocean zone® or Great Flow not applicable, depth 20 to 200 feet . 0.00001
Deep ocean zone ® or Great Lake ......... Flow not applicable, depth greater than 200 feat . 0.000005
3-mile mixing zone in qulet flowing river 10 cfs or greater 0.5

aTreat each lake as a separate type of water body and assign a dilution welght as specified in text.

5 Do not round to nearest intager.
e¢fs = cublc feet per second.

dEmbayments, harbors, sounds, estuarles, back bays, lagoons, wetlands, etc., seaward from mouths of rivers and fandward

from basseline of Territorial Sea.

eSeaward from basseline of Territorial Sea. This baseline represents the generalized U.S, coastline. It Is parallel to the seaward
limit of the Territortal Sea and other maritime limits such as the inner boundary of the Federal fisherles jurisdiction and the limit
of States jurisdiction under the Submerged Lands Act, as amended.

s For a river (that is, surface water body
types specified in table 4-13 as minimal
stream through very large river), assign a di-
lution weight based on the average annual
flow in the river at the intake. If available,
use the average annual discharge as defined
in the U.S. Geological Survey Water Re-
sources Data Annual Report. Otherwise, esti-
mate the average annual flow.

o For a lake, assign a dilution weight as
follows:

~For a lake that has surface water flow en-
tering the lake, assign a dilution weight
based on the sum of the average annual
flows for the surface water bodies entering
the lake up to the point of the intake.
—For a lake that has no surface water flow
entering, but that does have surface water
flow leaving, assign a dilution weight
based on the sum of the average annual
flows for the surface water bodies leaving
the lake.

~For a closed lake (that is, a lake without

surface water flow entering or leaving), as-

sign a dilution weight based on the average
annual ground water flow into the lake, if
available, using the dilution weight for the

corresponding river flow rate in table 4-13.

If not available, assign a default dilution

weight of 1.

¢ Ylor the ocean and the Great Lakes, as-
sign a dilution weight based on depth.

o For coastal tidal waters, assign a dilu-
tion weight of 0.0001; do not consider depth
or flow.

o Tor a quiet-flowing river that has aver-
age annual flow of 10 cubic feet per second
(cfg) or greater and that contains the prob-
able point of entry to surface water, apply a
zone of mixing in assigning the dilution
welght:

~Start the zone of mixing at the probable
point of entry and extend it for 8 miles
from the probable point of entry, except: if
the surface water characteristics change to
turbulent within this 3-mile distance, ex-
tend the zone of mixing only to the point
at which the change occurs.
—Assign a dilution weight of 0.5 to any in-
take that lies within this zone of mixing.
—Beyond this zone of mixing, assign a dilu-
tion weight the same as for any other river
(that is, assign the dilution weight based
on average annual flow).
-Treat a quiet-flowing river with an aver-
age annual flow of less than 10 cfs the same
as any other river (that is, assign it a dilu-
tion weight of 1),
In those cases where water flows from a sur-
face water body with a lower assigned dilu-
tion weight (from table 4-13) to a surface
water body with a higher assigned dilution
weight (that is, water flows from a surface
water body with more dilution to one with
less dilution), use the lower assigned dilution
weight as the dilution weight for the latter
surface water body.
4.1.2.8.2 Population. In evaluating the pop-
ulation factor, include only persons served
by drinking water drawn from intakes that
are along the overland/flood hazardous sub-
stance migration path for the watershed and
that are within the target distance limit
specified in section 4.1.1.2. Include residents,
students, and workers who regularly use the
water, BExclude transient populations such as
customers and travelers passing through the
area, When a standby intake is maintained
on a regular basis so that water can be with-
drawn, Include it in evaluating the popu-
lation factor.
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In estimating residential population, when
the estimate is based on the number of resgi-
dences, multiply each residence by the aver-
age number of persons per residence for the
county in which the residence is located.

In estimating the population served by an
intake, if the water from the intake is blend-
ed with other water (for example, water from
other surface water intakes or ground water
wells), apportion the total population regu-
larly served by the blended system to the in-
take based on the intake's relative contribu-
tion to the total blended system, In esti-
mating the intake's relative contribution,
assume each well or intake contributes
equally and apportion the population accord-
ingly, except: if the relative contribution of
any one intake or well exceeds 40 percent
based on average annual pumpage or capac-
ity, estimate the relative contribution of the
wells and intakes considering the following
data, if available:

e Average annual pumpage from the
ground wabter wells and surface water in-
takes in the blended system.,

¢ Capacities of the wells and intakes in the
blended system.

For systems with standby surface water in-
takes or standby ground water wells, appor-
tion the total population regularly served by
the blended system as described above, ex-
cept:

« Bxclude standby ground water wells in
apportioning the population.

¢ When using pumpage data for a standby
surface water intake, use average pumpage
for the period during which the standby in-
take is used rather than average annual
pumpage.

« For that portion of the total population
that could be apportioned to a standby sur-
face water intake, assign that portion of the
population either to that standby intake or
to the other surface water intake(s) and
ground water well(s) that serve that popu-
lation; do not assign that portion of the pop-
ulation hoth to the standby intalke and to
the other intake(s) and well(s) in the blended

40 CFR Ch. | (7-1-19 Edition)

system. Use the apportioning that results in
the highest population factor value. (Bither
include all standby intalke(s) or exclude some
or all of the standby intake(s) as appropriate
to obtain this highest value.) Note that the
specific standby intake(s) included or ex-
cluded and, thus, the specific apportioning
may vary in evaluating different watersheds
and in evaluating the ground water pathway.

4,1.2.3.2.1 Level of contamination. Evaluate
the population factor based on three factors:
Level I concentrations, Level II concentra-
tions, and potential contamination. Deter-
mine which factor applies for an intake as
specified in section 4.1.2.3. Evaluate intakes
subject to Level I concentration as specified
in section 4.1.2.3.2.2, intakes subject to Level
II concentration as specified in section
4,1.2.3.2.8, and intakes subject to potential
contamination as specified in section
4,1.2.3.24,

For the potential contamination factor,
use population ranges in evaluating the fac-
tor as specified in section 4.1.2.3.2.4. For the
Level I and Level II concentrations factors,
use the population estimate, not population
ranges, in evaluating both factors.

41.2.8.2.2 Level I concentrations. Sum the
number of people served by drinking water
from intakes subject to Lievel I concentra-
tions. Multiply this sum by 10. Assign this
product as the value for this factor. Enter
this value in table 4-1.

4,1.2,3.2.3 Level II concentrations. Sum the
number of people served by drinking water
from intakes subject to Level II concentra-
tions, Do not include people already counted
under the Level I concentrations factor, As-
sign this sum as the value for this factor.
Enter this value in table 4-1.

4.1.2.8.2.4 Potiential contamination. For each
applicable type of surface water body in
table 4-14, first determine the number of peo-
ple served by drinking water from intakes
subject to potential contamination in that
type of surface water body. Do not include
those peopls already counted under the Lievel
I and Level IT concentrations factors.
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For each type of surface water hody, assign
a dilution-weighted population value from
table 4-14, based on the number of people in-
cluded for that type of surface water body.
(Note that the dilution-weighted population
values in table 4-14 incorporate the dilution
weights from table 4-13. Do not multiply the
values from table 4-14 by these dilution
welghts.)

Calculate the value for the potential con-
tamination factor (PC) for the watershed as
follows:

where:

W; = Dilution-weighted population from
table 4-14 for surface water body type i.

n = Number of different surface water body
types in the watershed.

If PC is less than 1, do not round it to the
nearest integer; if PC is 1 or more, round to
the nearest integer. Enter this value for the
potential contamination factor in table 4-1.

4,1.2.3.2.,56 Cualculation of population factor
value, Sum the factor values for Level I con-
centrations, Lievel II concentrations, and po-
tential contamination. Do not round this
sum to the nearest integer. Assign this sum
as the population factor value for the water-
shed. Enter this value in table 4-1.

4.1.2.3.3 Resources. To evaluate the re-
sources factor for the watershed, select the
highest value below that applies to the wa-
tershed. Assign this value as the resources
factor value for the watershed. Enter this
value in table 4-1.

Assign a value of 6 if, within the in-water
segment of the hazardous substance migra-
tion path for the watershed, the surface
water is used for one or more of the fol-
lowing purposes:

o Irrigation (6 acre minimum) of commer-
cial food crops or commercial forage crops.

*» Watering of commercial livestock.

o Ingredient in commercial food prepara-
tion.

¢ Major or designated water recreation
area, excluding drinking water use.

Assign a value of § if, within the in-water
segment of the hazardous substance migra-
tion path for the watershed, the surface
water is not used for drinking water, but ei-
ther of the following applies:

e Any portion of the surface water is des-
ignated by a State for drinking water use
under section 305(a) of the Clean Water Act,
as amended.

¢ Any portion of the surface water is usa-
ble for drinking water purposes.

Assign a value of 0 if none of the above ap-
plies.

4,1.2.8.4 Cuolculaiion of drinking waler
threut-targets factor category value. Sum the
nearest intake, population, and resources

40 CFR Ch. 1 (7-1-19 Edition)

factor values for the watershed, Do not
round this sum to the nearest integer. Assign
this sum as the drinking water threat-tar-
gets factor category value for the watershed.
Enter this value in table 4-1.

4.1.24 Calculation of the drinking water
threat score for a walershed. Multiply the
drinking water threat factor category values
for likelihood of release, waste char-
acteristics, and targets for the waterghed,
and round the product to the nearest integer,
Then divide by 82,600. Assign the resulting
value, subject to a maximum of 100, as the
drinking water threat score for the water-
shed. Enter this value in table 4-1.

4.1.3 Human food chain threat. Evaluate
the human food chain threat for each water-
shed based on three factor categories: likeli-
hood of release, waste characteristics, and
targets.

4.1.3.1 Human food chain threat-likelihood
of release. Assign the same likelihood of re-
lease factor category value for the human
food chain threat for the watershed as would
be assigned in section 4.1.2.1.3 for the drink-
ing water threat, Enter this value in table 4
1.

4.1.3.2 Huwman food chain threat-waste char-
acteristics. Hivaluate the waste characteristics
factor category for each watershed based on
two factors: toxicity/persistence/bioaccumu-
lation and hazardous waste quantity.

4,1.3.2.1 Touzxicily/persistence/bioaccumutla-~
tion. Evaluate all those hazardous substances
eligible to be evaluated for toxicity/persist-
ence in the drinking water threat for the wa-
tershed (see section 4.1.2.2).

4,1.3.2.1.1 Toxicity. Assign a toxicity factor
value to each hazardous substance as speci-
fied in section 2.4.1.1.

4,1.8.2.1.2 Persistence. Assign a persistence
factor value to each hazardous subsbance as
specified for the drinking water threat (see
section 4.1.2.2,1.2), except: use the predomi-
nant water category (that is, lakes; or rivers,
oceans, coastal tidal waters, or Great Lakes)
between the probable point of entry and the
nearest fishery (not the nearest drinking
water or resources intake) along the hag-
ardous substance migration path for the wa-
tershed to determine which portion of table
4-10 to use. Determine the predominant
water category based on distance as specified
in section 4.1.2.2.1.2. Por contaminated sedi-
ments with no identified source, use the
point where measurement bheging rather than
the probable point of entry.

4.1.8.2.1.83 Bioaccumulation potential, TUse
the following data hierarchy to assign a bhio-
accumulation potential factor value to each
hazardous substance:

+ Bioconcentration factor (BCF) data.

* Logarithm of the n-octanol-water parti-
tion coefficient (log Kow) data.

¢ Water solubility data.
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Assign a bioaccumulation potential factor
value to each hazardous substance from
table 4-15.

If BCF data are available for any aquatic
human food chain organism for the sub-
stance being evaluated, assign the bio-
accumulation potential factor value to the
hazardous substance as follows:

« If BCF data are available for both fresh
water and salt water for the hazardous sub-
stance, use the BCYF data that correspond to
the type of water body (that is, fresh water
or salt water) in which the figheries are lo-
cated to assign the bioaccumulation poten-
tial factor value to the hazardous substance,

« If, however, some of the fisheries being
evaluated are in fresh water and some are in
salt water, or if any are in brackish water,
use the BCF data that yield the higher factor
value to assign the bloaccumulation poten-
tial factor value to the hazardous substance.

o If BCF data are available for either fresh
water or salt water, but not for both, use the
available BCEF data to assign the bicaccumu-
lation potential factor value to the haz-
ardous substance.

If BOF data are not available for the haz-
ardous substance, use log K. data to assign
a bicaccumulation potential factor value to
organic substances, but not to inorganic sub-
stances. If BCF data are not available, and if
either log Kow data are not available, the log
K.w 18 available but exceeds 6.0, or the sub-
stance is an inorganic substance, use water
solubility data to assign a bioaccumulation
potential factor value.

TABLE 4—15—BIOACCUMULATION POTENTIAL
FACTOR VALUES A

If bioconcentration factor (BCF) data are available for any
Iaquat‘i]c human food chain organism, assign a value as fol-
ows:

Assigned
BOF Valtio

Greater than or equal to 10,000 .. 50,000
1,000 to less than 10,000 . 5,000
100 to less than 1,000 500
10 to less than 100 50
1 to less than 10 5
Less than 1 0.5

If BCF data are not available, and log Ko
data are available and do not exceed 6.0, as-
sign a value to an organic hagardous sub-
stance as follows (for inorganic hazardous

Pt. 300, App. A

substances, skip this step and proceed to the
next):

Log K Mg
55t0 6.0 50,000
4.5 to less than 5.5 5,000
3.2 to less than 4.5 500
2.0 to less than 3.2 50
0.8 to less than 2.0 5
Less than 0.8 0.5

If BCF data are not available, and if either
Log K,w data are not available, a log K, is
available but exceeds 6.0, or the substance is
an inorganic subgtance, assign a value ag fol-
lows:

TABLE 4—15—BIOACCUMULATION POTENTIAL
FACTOR VALUES A—CONCLUDED

Water solubility (mg/) Af’fgﬁ::d
l.ess than 25 50,000
25 to 500 5,000
Greater than 500 to 1,500 . 500
Greater than 1,500 0.5

If none of these data are available, assign a value of 0.5.

aDo not round to nearsst integer.
bSee text for use of freshwater and saltwater BCF data.

Do not distinguish between fresh water and
salt water in assigning the biocaccumulation
potential factor value based on log K,y oOr
water solubility data.

If none of these data are available, assign
the hazardous substance a bioaccumulation
potential factor value of 0.5.

4.1.8.2.1.4 Cualeulation of toxicity/persistence/
bioaccumulation fuctor value. Assign each haz-
ardous substance a toxlcity/persistence fac-
tor value from table 4-12, based on the values
assigned to the hazardous substance for the
tioxicity and persistence factors. Then assign
each hazardous substance a toxicity/persist-
ence/bioaccumulation factor value from
table 4-16, based on the values assigned for
the toxicity/persistence and bioaccumulation
potential factors. Use the hazardous sub-
stance with the highest toxicity/persistence/
bioaccumulation factor value for the water-
shed to assign the value to this factor. Enter
this value in table 4-1.

TABLE 4-16—TOXICITY/PERSISTENCE/BIOACCUMULATION FACTOR VALUES A

Bloaccumulation potential factor value
Toxlcity persistence factor value
50,000 5,000 500 50 5 0.5
10,000 5x108 5x107 | 6x108| 5x105| 5x104 5,000
4,000 2x108 2x 107 2x108| 2x105 2x104 2,000
1,000 5x107| 5x100| B5x105| B5x104 5,000 500
700 35x107 | 35x108| 3.5x105} 3.5 x 104 3,500 350
400 2x107| 2x108 2x10581 2x104 2,000 200
100 5x108 | 5x108 5x104 5,000 500 50
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TABLE 4-16—TOXIGITY/PERSISTENCE/BIOACCUMULATION FACTOR VALUES A—Continued

Bloaccumulation potential factor value
Toxicity persistence factor value
50,000 5,000 500 50 5 0.5
70 35x108| 3.5x105| 3.6x10¢4 3,500 350 36
40 2 x 108 2 x 108 2x104 2,000 200 20
10 5x 108 5x 104 5,000 500 50 5
7 35x105 | 3.5 x 104 3,500 350 35 3.5
4 2 %108 2 %104 2,000 200 20 2
1 5x104 5,000 500 50 5 0.5
0.7 3.5 x 104 3,500 350 35 3.5 0.35
0.4 2 x10% 2,000 200 20 2 0.2
0.07 3,500 350 35 3.5 0.35 0.035
0.007 350 a5 3.5 0.35 0.035 0.0035
0.0007 i sas s s 35 3.5 0.35 0.035 0.0035 0.00035
0 4] [¢] 4] 4] 0 0

aDo not round to nearsst Integer.

4.1,3.2.2 Haeardous waste quantity. Assign
the same factor value for hazardous waste
quantity for the watershed as would be as-
signed in section 4.1.2.2.2 for the drinking
water threat. Enter this value in table 4-1,

4,1.3.2.83 Culculation of human food chain
threat-waste characteristics factor category
value. For the hazardous substance selected
for the watershed in section 4.1.3.2.1.4, use its
toxicity/persistence factor wvalue and bio-
accumulation potential factor value as fol-
lows to assign a value to the waste charac-
teristics factor category. First, multiply the
toxicity/persistence factor value and the haz-
ardous waste quantity factor value for the
watershed, subject to a maximum product of
1 x 108, Then multiply this product by the
bioaccumulation potential factor value for
this hazardous substance, subject to a max-
imum product of 1 x 1012, Based on this sec-
ond product, assign a value from Table 2-7
(section 2.4.8.1) to the human food chain
threat-waste characteristics factor category
for the watershed. Enter this value in table
41,

4.1.3.3 Human food chain threat-targets.
Evaluate two target factors for each water-
shed: food chain individual and population.
For both factors, determine whether the tar-
get fisherles are subject to actual or poten-
tial human food chain contamination.

Consider a fishery (or portion of a fishery)
within the target distance limit of the wa-
tershed to be subject to actual human food
chain contamination if any of the following
apply:

s A hazardous substance having a bio-
accumulation potential factor value of 500 or
greater is present either in an observed re-
lease by direct observation to the watershed
or in a surface water or sediment sample
from the watershed at a level that meets the
criteria for an observed release to the water-
shed from the site, and at least a portion of
the fishery is within the boundaries of the
observed release (that is, it is located either
at the point of direct observation or at or be-

tween the probable point of entry and the
most distant sampling point establishing the
observed release),

¢ The fishery is closed, and a hazardous
substance for which the fishery has been
closed has heen documented in an observed
release to the watershed from the site, and
at least a portion of the fishery is within the
boundaries of the observed release.

» A hazardous substance is present in a tis-
sue sample from an esgentially gessile,
benthic, human food chain organism from
the watershed at a level that meets the cri-
teria for an observed release to the water-
shed from the site, and at least a portion of
the fishery is within the boundaries of the
observed release.

For a fishery that meets any of these three
criteria, but that is not wholly within the
boundaries of the observed release, congider
only the portion of the fishery that is within
the boundaries of the observed release to be
subject to actual human food chain contami-
nation. Consider the remainder of the fishery
within the target distance limit to be subject
to potential food chain contamination.

In addition, consider all other fisheries
that are partially or wholly within the tar-
get distance limit for the watershed, includ-
ing fisheries partially or wholly within the
boundaries of an ohserved release for the wa-
tershed that do not meet any of the three
criteria listed above, to be subject to poten-
tial human food chain contamination. If only
a portion of the fishery is within the target
distance limit for the watershed, include
only that portion in evaluating the targets
factor category.

When a fishery (or portion of a fishery) is
subjeoti to actual food chain contamination,
determine the part of the fishery subject to
Level 1 concentrations and the part subject
to Level II concentrations. If the actual food
chain contamination is based on direct ob-
servation, evaluate it using Level II con-
centrations, However, if the actual food
chain contamination is based on samples
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from the watershed, use these samples and, if
available, additional tissue samples from
aquatic human food chain organisms as spec-
ified below, to determine the part subject to
Level I concentrations and the part subject
to Level II concentrations:

« Determine the level of actual contamina-
tion from samples (including tissue samples
from essentially sessile, benthic organisms)
that meet the criteria for actual food chain
contaminabion by comparing the exposure
concentrations (see section 4.1.2.83) from
these samples (or comparable samples) to
the health-based benchmarks from table 4-
17, as described in section 2.5.1 and 2.5.2, Use
only the exposure concentrations for those
hazardous substances in the sample (or com-
parable samples) that meet the criteria for
actual contamination of the fishery.

s In addition, determine the level of actual
contamination from other tissue samples by
comparing the concentrations of hazardous
substances in the tissue samples (or com-
parable tissue samples) to the health-based
benchmarks from tahle 4-17, as described in
sections 2.5.1 and 2.5.2. Use only those addi-
tional tissue samples and only those haz-
ardous substances in the tissue samples that
meet all the following criteria:

—The tissue sample is from a location that
is within the boundaries of the actual food
chain contamination for the site (that is,
either at the point of direct observation or
at or between the probable point of entry
and the most distant sample point meeting
the criteria for actual food chain contami-
nation).
~The tissue sample is from a species of
aquatic human food chain organism that
spends extended periods of time within the
boundaries of the actual food chain con-
tamination for the site and that is not an
essentially sessile, benthic organism.
~-The hazardous substance is a substance
that is also present in a surface water,
benthic, or sediment sample from within
the target distance limit for the watershed
and, for such a sample, meets the criteria
for actual food chain contamination.

TABLE 4-17—HBALTH-BASED BENCHMARKS FOR
HAZARDOUS SUBSTANCES IN HUMAN FoOD
CHAIN

» Concentration corresponding to Food and
Drug Administration Action Level (FDAAL)
for fish or shellfish.

« Screening concentration for cancer cor-
responding to that concentration that cor-
responds to the 106 individual cancer risk
for oral exposures.

e Screening concentration for noncancer
toxicological responses corresponding to the
Reference Dose (RfD) for oral exposures.

4.1.3.81 Food chain individual. Evaluate
the food chain individual factor based on the
fisheries (or portions of fisheries) within the
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target distance limit for the watershed. As-
sign this factor a value as follows:

o If any fishery (or portion of a fishery) is
subject to Level I concentrations, assign a
value of 50.

o If not, but if any fishery (or portion of a
fishery) is subject to Level II concentrations,
agsign a value of 45.

¢ If not, but if there is an observed release
of a hazardous substance having a bio-
accumulation potential factor value of 500 or
greater to surface water in the watershed
and there is a fishery (or portion of a fishery)
present anywhere within the target distance
limit, assign a value of 20.

¢ If there is no observed release to surface
water in the watershed or there is no ob-
served release of a hazardous substance hav-
ing a bicaccumulation potential factor value
of 500 or greater, but there is a fishery (or
portion of a fishery) present anywhere with-
in the target distance limit, assign a value
as follows:

—Using table 4-13, determine the highest di-

lution weight (that is, lowest amount of di-

Iution) applicable to the fisheries (or por-

tions of fisheries) within the target dis-

tance limit. Multiply this dilution weight
by 20 and round to the nearest integer.

—Assign this calculated value as the factor

value.

¢ If there are no fisheries (or portions of
fisheries) within the target distance limit of
the watershed, assign a value of 0.

Enter the value assigned in table 4-1.

4.1.3.8.2 Population. Hvaluate the popu-
lation factor for the watershed based on
three factors: Level I concentrations, Level
1T concentrations, and potential human food
chain contamination. Determine which fac-
tor applies for a fishery (or portion of a fish-
ery) as specified in section 4.1.3.8.

4.1.8.8.2.1 Level I concentrations. Determine
those fisheries (or portions of fisheries) with-
in the watershed that are subject to Level I
concentrations.

Bstimate the human food chain population
value for each fishery (or portion of a fish-
ery) as follows:

+ Estimate human food chain production
for the fishery based on the estimated an-
nual production (in pounds) of human food
chain organisms (for example, fish, shellfish)
for that fishery, except: if the fishery is
closed and a hazardous substance for which
the fishery has been closed has been docu-
mented in an observed release to the fishery
from a source at the site, use the estimated
annual production for the period prior to clo-
sure of the fishery or use the estimated an-
nual production from comparable fisheries
that are not closed.

o Aggign the fishery a value for human
food chain population from table 4-18, bassed
on the estimated human food production for
the fighery.

165

56



Pt. 300, App. A

¢ Set boundaries between fisheries at those
points where human food chain production
changes or where the surface water dilution
weight changes.

Sum the human food chain population
value for each fishery (and portion of a fish-
ery). Multiply this sum by 10. If the product
is less than 1, do not round it to the nearest
integer; if 1 or more, round to the nearest in-
teger. Assign the resulting wvalue as the
Level I concentrations factor value. Enter
this value in table 4-1.

4.1.83.8.2.2 Level II concentrations. Deter-
mine those fisheries (or portions of fisheries)
within the watershed that are subject to
Level II concentrations. Do not include any
fisheries (or portions of fisheries) already
counted under the Level I concentrations
factor,

Asgign each fishery (or portion of a fish-
ery) a value for human food chain population
from table 4-18, based on the estimated
human food production for the fishery. Hsti-
mate the human food chain production for
the fishery as specified in section 4.1.8.8.2.1.

Sum the human food chain population
value for each fishery (and portion of a fish-
ery). If this sum is less than 1, do not round
it to the nearest integer; if 1 or more, round
to the nearest integer. Assign the resulting
value as the Level II concentrations factor
value. Enter this value in table 4-1,

TABLE 4—18—HUMAN FOOD CHAIN POPULATION

VALUES A

Asslgned
Human food chaln production {pounds per human food
ear chaln popu-
lation value
0 0
Greater than 0 to 100 0.03
Greater than 100 to 1,000 03
Greater than 1,000 to 10,000 3
Greater than 10,000 to 100,000 31
Greater than 100,000 to 1,000,000 . 310
Greater than 108 to 107 3,100
Greater than 107 to 108 31,000
Greater than 108 to 10° ..., 310,000
CGreater than 109 3,100,000

aDo not round to nearest integer.

4.1.3.3.2.3 Potential hwman food chain con-
tamination. Determine thoge fisheries (or por-
tions of fisheries) within the watershed that
are subject to potential human food chain
contamination., Do not include those fish-
eries (or portion of fisheries) already counted
under the Level I or Lievel IT concentrations
factors.

Calculate the wvalue for the potential
human food chain contamination factor (PF)
for the watershed as follows:

1 n
PF =— % P,D,
102% iD;
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where:

P; = Human food chain population value for
fishery i.

D; = Dilution weight from table 4-13 for figh-
ery i,

n = Number of fisheries subject to potential
human food chain contamination.

In calculating PF:

« Estimate the human food chain popu-
lation value (P,) for a fishery (or portion of
a fishery) as specified in section 4.1.3.3.2.1.

» Assign the fishery (or portion of a fish-
ery) a dilution weight as indicated in table 4-
13 (section 4.1.2.3.1), except: do not assign a
dilution weight of 0.5 for a ‘“‘8-mile mixing
zone in quiet flowing river'; instead assign a
dilution weight based on the average annual
flow.

If PF is less than 1, do not round it to the
nearest integer; if PF is 1 or more, round to
the nearest integer. Enter the value assigned
in table 4-1.

4.1.3.8.2.4 Cualculation of population factor
value., Sum the values for the Level I con-
centrations, Level IT concentrations, and po-
tential human food chain contamination fac-
tors for the watershed. Do not round this
sum to the nearest integer, Assign it as the
population factor value for the watershed.
Enter this value in table 4-1.

4,1.3.3.3 Cualculation of human food chain
threat-targets factor category value, Sum the
food chain individual and population factor
values for the watershed. Do not round this
sum to the nearest integer. Assign it as the
human food chain threat-targets factor cat-
egory value for the watershed. Enter this
value in table 4-1.

4.1.8.4 Calculation of human food chain
threat score for a watershed. Multiply the
human food chain threat factor category val-
ues for likelihood of release, waste charac-
teristics, and targets for the watershed, and
round the product to the nearest integer.
Then divide by 82,500, Assign the resulting
value, subject to a maximum of 100, as the
human food chain threat score for the water-
shed. Enter this score in table 4-1.

414 Environmenial threat. Evaluate the
environmental threat for the watershed
based on three factor categories: likelihood
of release, waste characteristics, and targets.

4.1.4.1 Environmental threat-likelihood of re-
lease. Assign the same likelihood of release
factor category value for the environmental
threat for the watershed as would be as-
signed in section 4.1.2.1.8 for the drinking
water threat. Enter this value in table 4-1.

41.4.2 Environmental threat-waste charac-
teristics, Evaluate the waste characteristics
factor category for each watershed based on
two factors: ecosystem toxicity/persistence/
bioaccumulation and hazardous waste quan-
tity.

4.1.4.2.1 Ecosystem  toricity/persistence/bio-
accumulation, Hvaluate all those hazardous
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substances eligible to be evaluated for tox-
icity/persistence in the drinking water
threat for the watershed (see section 4.1.2.2).

4.1.4.2.1.1 Ecosystem toxicity. Assign an eco-
gystem toxicity factor value from Table 4-19
to each hazardous substance on the basis of
the following data hierarchy:

o BPA chronic Ambient Water Quality Cri-
terion (AWQOC) for the substance.

« EPA chronic Ambient Aquatic Life Advi-
sory Concentrations (AALAC) for the sub-
stance,

« BPA acute AWQQC for the substance.

¢« EPA acute AALAC for the substance.

« Lowest LCse value for the substance.

In assigning the ecosystem toxicity factor

value to the hazardous substance:

¢ If either an EPA chronic AWQC or
AALAC is available for the hazardous sub-
stance, use it to assign the ecosystem tox-
icity factor value, Use the chronic AWQQC in
preference to the chronic AALAC when both
are available,

« If neither is available, use the EPA acute
AWQC or AALAC to assign the ecosystem
toxicity factor value. Use the acute AWQOC in
preference to the acute AALAC,

o If none of the chronic and acute AWQCs
and AATLACs is available, use the lowest LCso
value 1o assign the ecosystem toxicity factor
value.

o If an LCse value is also not available, as-
sign an ecosystem toxicity factor value of 0
to the hazardous substance and use other
hazardous substances for which data are
available in evaluating the pathway.

If an scosystem toxicity factor value of 0 is
assigned to all hazardous substances eligible
to be evaluated for the watershed (that is,
insufficient data are available for evaluating
all the substances), use a default value of 100
as the ecosystem toxicity factor value for all
these hazardous substances.

With regard to the AWQC, AALAC, or LCso
selected for assigning the ecosystem toxicity
factor value to the hazardous substance:

« If values for the selected AWQC, AALAC,
or LCsp are available for both fresh water and
marine water for the hazardous substance,
use the value that corresponds to the type of
water body (that is, fresh water or salt
water) in which the sensitive environments
are located to assign the ecosystem toxicity
factor value to the hazardous substance.

¢ If, however, some of the sensitive envi-
ronments being evaluated are in fresh water
and some are in salt water, or if any are in
brackish water, use the value (fresh water or
marine) that yields the higher factor value
to assign the ecosystem toxicity factor value
to the hazardous substance.

o If a wvalue for the selected AWQC,
AALAGC, or LCs is available for elther fresh
water or marine water, but not for both, use
the available one to assign an ecosystem tox-
icity factor value to the hazardous sub-
stance.
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TABLE 4-19—ECOSYSTEM TOXICGITY FACTOR
VALUES

If an EPA chronic AWQG @ or AALACP is avallable, assign a
value as follows: ¢

Assigned

EPA chronic AWQG or AALAC value
Less than 1 pgh 10,000
110 10 pgh 1,000
Greater than 10 to 100 pgAl . 100
Greater than 100 to 1,000 pgh . 10

Greater than 1,000 pg/l 1

If neither an EPA chronlc AWQC nor EPA chronic
AALAC is avallable, assign a value based on the EPA
acute AWQC or AALAC as follows:©

Assignad

EPA acute AWQC or AALAC value
Less than 100 ugA 10,000
100 to 1,000 pgA 1,000
Greater than 1,000 to 10,000 pg/l .... . 100
Greater than 10,000 to 100,000 pg/t 10

Greater than 100,000 pgfl i

If neither an EPA chronic or acute AWQC nor EPA
chronic or acute AALAC is available, assign a value
from the LCs as follows:

Assigned

LCso value
Less than 100 pgh 10,000
100 to 1,000 pugh 1,000
Greater than 1,000 to 10,000 pofl ... 100
Greater than 10,000 to 100,000 pg/l 10

Greater than 100,000 pg/l 1

If none of the AWQCs and AALACs nor the LCs is avalil-
able, assign a value of 0,

2 AWQC—Ambient Water Quality Criteria.

b AALAC—Ambient Aquatic Life Advisory Concentrations.

cUse the AWQC value in preference to the AALAC when
bollh are avallable. See text for use of fresh water and marine
values.

4.1.4.2.1.2 Persistence. Assign a persistence
factor value to each hazardous substance as
specified in section 4.1.2.2.1.2, except: use the
predominant water category (that is lakes;
or rivers, oceans, coasbtal tidal waters, or
Great Lakes) between the probable point of
entry and the nearest sensitive environment
(not the nearest drinking water or resources
intake) along the hazardous substance mi-
gration path for the watershed to determine
which portion of table 4-10 to use. Determine
the predominant water category based on
distance as specified in section 4.1.2.2.1.2. For
contaminated sediments with no identified
source, use the point where measurement be-
ging rather than the probable point of entry.

4.1.4.2.1.8 Ecosystem bioaccumulation poten-
tial. Assign an ecosystem bioaccumulation
potential factor value to each hazardous sub-
stance in the same manner specified for the
bioaccumulation potential factor in section
4.1.3.2.1.8, except:

¢ Use BCF data for all aquatic organisms,
not just for aguatic human food chain orga-
nisms.
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« Use the BOF data that corresponds to the
type of water body (that is, fresh water or
salt water) in which the sensitive environ-
ments (not fisheries) are located.

4.1.4.2.1.4 Calculation of ecosystem toxicity/
versistence/bioaccumulation factor value, As-
sign each hazardous substance an ecosystem
toxicity/persistence factor value from table
420, based on the values assigned to the haz-
ardous substance for the ecosystem toxicity
and persistence factors. Then assign each

40 CFR Ch. | (7-1-19 Edition)

hazardous substance an ecosystem toxicity/
persistence/bicaccumulation factor value
from table 4-21, based on the values assigned
for the ecosystem toxicity/persistence and
ecosystem bioaccumulation potential fac-
tors. Select the hazardous substance with
the highest ecosystem toxicity/persistence/
bioaccumulation factor value for the water-
shed and use it to assign the value to this
factor. Enter this value in table 4-1.

TABLE 4-20—ECOSYSTEM TOXICITY/PERSISTENCE FACTOR VALUES A

Ecosystem toxicity factor value
Persistance factor value

10,000 1,000 100 10 1 0
1.0 10,000 1,000 100 10 1] 0
0.4 4,000 400 40 4 04| 0
0.07 700 70 7 0.7 007) 0
0.0007 7 0.7 0.07 0.007 0.0007} ©

aDo not round to nearest integer.
TABLE 4—21—ECOSYSTEM TOXICITY/PERSISTENGE/BIOACCUMULATION FACTOR VALUES A
Ecosystem bloaccumulation potential factor value
Ecosystem toxicity persistence factor value
50,000 5,000 500 50 5 0.5

10,000 5x108 5x107 5x108 5 x 108 B x 104 5,000
4,000 2x108 2 %107 2 %108 2% 108 2%x104 2,000
1,000 5% 107 5x 108 5x 105 5x 104 5,000 500
700 35x107 | 35x108 [ 3.5x105| 3.5x% 104 3,500 350
400 2x107 2 x 108 2x10% 2x104 2,000 200
100 5x 108 5x 108 5x10+ 5,000 500 50
70 35x%x108| 35%x105| 3.5x104 3,500 350 35
40 2 x 108 2x108 2x 104 2,000 200 20
10 5x 108 5x104 5,000 500 50 5
7 3.5x105 [ 3.5x 104 3,500 350 35 3.5
4 2x108 2x10¢ 2,000 200 20 2
1 5x104 5,000 500 50 5 0.5
0.7 3.5 x 104 3,500 350 35 3.5 0.35
04 2 x 104 2,000 200 20 2 0.2
0.07 3,500 350 35 3.5 0.35 0.035
0.007 350 35 3.6 0.36 0.035 0.0035
0.0007 35 35 0.35 0.035 0.0035 0.00035
0 0 0 0 0 0 Q

aDo not round to nearsst integer.

4.14.2,2 Haezardous waste guantity. Assign
the same factor value for hazardous waste
quantity for the watershed as would be as-
signed in section 4.1.2.2.2 for the drinking
water threat. Enter this value in table 4-1.

4.1.4.2.3 Calculation of environmental
threat-waste characteristics factor category
value. For the hazardous substance selected
‘for the watershed in section 4.1.4.2.1.4, use its
ecosystem toxicity/persistence factor value
and ecosystem bioaccumulation potential
factor value as follows to assign a value to
the waste characteristics factor category.
First, multiply the ecosystem toxicity/per-
sistence factor value and the hazardous
waste quantity factor value for the water-
shed, subject to a maximum product of 1 x
108, Then multiply this product by the eco-
system bioaccumulation potential factor

value for this hazardous substance, subject
to a maximum product of 1 x 102, Based on
this second product, assign a value from
Table 2-7 (section 2.4.3.1) to the environ-
mental threat-waste characteristics factor
category for the watershed. Enter -this value
in table 4-1.

TABLE 4-22—ECOLOGICAL-BASED BENCHMARKS
FOR HAZARDOUS SUBSTANCES IN SURFACE
WATER

¢ Concentration corresponding to EPA
Ambient Water Quality Criteria (AWQQC) for
protection of aquatic life (fresh water or ma-
rine).

« Concentration corresponding to REPA
Ambient Aquatic Life Advisory Concentra-
tions (AALAQC).
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o Select the
AATAC as follows:
-Use chronic value, if available; otherwise
use acute value.
-If the sensitive environment being evalu-
ated is in fresh water, use fresh water
value, except: if no fresh water value is
available, use marine value if available.

appropriate AWQC and
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—TIf the sensitive environment being evalu-
ated is in salt water, use marine value, ex-
cept: if no marine value is available, use
fresh water value if availahle.

—If the sensitive environment being evalu-
ated is in both fresh water and salt water,
or is in brackish water, use lower of fresh
water or marine values.

TABLE 4-23—SENSITIVE ENVIRONMENTS RATING VALUES

Sensitive environment

Assigned
value

Critical habitat for Federal designated endangered or threatened specles 100

Marine Sanctuary

National Park

Designated Federal Wilderness Area

Areas Identified under Coastal Zone Management Actt

Sensitive areas Identified under National Estuary Programe or Near Coastal Waters Program¢

Critical areas identifled under the Clean Lakes Programe
National Monument!

National Seashore Recreational Area

National Lakeshore Recreational Area

Habitat known to be used by Federal designated or proposad endangered or threatened spacies ... 75

National Preserve

National or State Wildlife Refuge

Unit of Coastal Barrier Resources System

Coastal Barrier {undeveloped)

Federal land designated for protection of natural ecosystems
Administratively Proposed Federal Wilderness Area

Spawning areas critical ¢ for the malntenance of fish/shellfish spacies within river, lake, or coastal tidai waters

Migratory pathways and feeding areas critical for malntenance of anadromous fish species within river reaches or
areas In lakes or coastal tidal waters in which the fish spend extended periads of time

Terrestrial areas utilized for breeding by large or dense aggregations of animalsh

National river reach designated as Recreational

Habitat known to be used by State designated endangered or threatened specle 50

Habitat known {o be used by species under review as to its Federal endangered or threatened status

Coastal Barrler {partially developed)
Federal designated Scenic or Wild River

State land designated for wildlife or game management

25

State designated Scenic or Wild River
State designated Natural Areas

Particular areas, relatively small in size, important to maintenance of unique blotic communities

State designated areas for protection or maintenance of aquatic life! 5

aCritical habitat as defined in 50 CFR 424.02.

b Areas identified in State Coastal Zone Management plans as requiring protection because of ecological value.
sNational Estuary Program stud{) areas (subareas within estuaries) identified in Comprehensive Conservation and Manage-

ment Plans as requiring protection
Act, as amended).

ecause they support critical life stages of key estuarine species (Section 320 of Clean Water

dNear Coastal Waters as defined in Sections 104(b)(3), 304(1), 319, and 320 of Clean Water Act, as amended.
aClean Lakes Program critical areas (subareas within lakes, or in some cases entire small lakes) identifled by State Clean
Lake Plans as critical habitat (Section 314 of Clean Water Act, as amended).

fUse only for air migration pathway.

gLimit to areas described as being used for intense or concentrated spawning by a given species.
hFor the alr migration pathway, limit o terrestrial vertebrate species. For the surface water migration pathway, limit to terres-

trial vertebrate specles with aquatic or semiaquatic foraging habilts.

!Areas deslgnated under Section 305(a) of Clean Water Act, as amended.

TABLE 4-24—WETLANDS RATING VALUES FOR
SURFACE WATER MIGRATION PATHWAY

Asslgned
Total length of wetlands 2 (miles) value

Less than 0.1 0
01tod 25
Greater than 1 to 2 50
Greater than 2 to 3 %
Greater than 3 to 4 100
Greater than 4 to 8 ~160
Greater than 8 to 12 250

TABLE 4—24—WETLANDS RATING VALUES FOR
SURFACE WATER MIGRATION PATHWAY—Con-
tinued

Total length of wetlands @ (miles) Asvsa] u":d
Greater than 12 to 16 . 350
Greater than 16 to 20 . - 450
Greater than 20 500

aWellands as defined in 40 CFR section 230.3.
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4.1.4.3 Environmental threat-targets. Evalu-
ate the environmental threat-targets factor
category for a watershed using one factor:
sensitive environments.

4.1.4.8.1 GSensitive environments. Evaluate
sensitive environments along the hazardous
substance migration path for the watershed
based on three factors: Level I concentra-
tions, Level II concentrations, and potential
contamination.

Determine which factor applies to each
sensitive environment as specified in section
4,1.2.3, except: use ecological-based bench-
marks (Table 4-22) rather than health-based
benchmarks (Table 3-10) in determining the
level of contamination from samples. In de-
termining the level of actual contamination,
use a point of direct observation anywhere
within the sensitive environment or samples
(that is, surface water, benthic, or sediment
samples) taken anywhere within or beyond
the sensitive environment (or anywhere ad-
jacent to or beyond the sensitive environ-
ment if it is contiguous to the migration
path).

4.1.4.8.1.1 Level 1 concenirations. Assign
value(s) from table 4-23 to each sensitive en-
vironment subject to Level I concentrations.

For those sensitive environments that are
wetlands, assign an additional value from
table 4-24. In assigning a value from table 4
24, include only those portions of wetlands
located along the hazardous substance mi-
gration path in the area of Level I con-
centrations, If a wetland is located partially
along the area of Level I concentrations and
partially along the area of Level II con-
centrations and/or potential contamination,
then solely for purposes of table 4-24, count
the portion(s) along the areas of Level II
concentrations or potential contamination
under the Level II concentrations factor
(section 4.1.4.3.1.2) or potential contamina-
tion factor (section 4.1.4.8.1.3), as appro-
priate.

Estimate the total length of wetlands
along the hazardous substance migration
path (that is, wetland frontage) in the area
of Level I concentrations and assign a value
from table 4-24¢ based on this total length.
HEstimate this length as follows:

e For an isolated wetland or for a wetland
where the probable point of entry to surface
water is in the wetland, use the perimeter of
that portion of the wetland subject to Level
I concentrations as the length.

o Tor rivers, use the length of the wetlands
contiguous to the in-water segment of the
hazardous substance migration path (that is,
wetland frontage).

o For lakes, oceans, coastal tidal waters,
and Great Lakes, use the length of the wet-
lands along the shoreline within the target
distance limit (that 1s, wetland frontage
along the shoreline).

Calculate the Level I concentrations factor
value (SH) for the watershed as follows:
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n
SH=10| WH+YS;
i=l

where:

WH = Value assigned from table 4-24 to wet-
lands along the area of Level I con-
centrations,

8; = Value(s) assigned from table 4-23 to sen-
sitive environment i.

n = Number of sensitive environments from
table 4-23 subject to Level I concentra-
tions,

Enter the value assigned in table 4-1,

4.1.481.2 Level II concentrations. Assign
value(s) from table 4-23 to each sensitive en-
vironment subject to Level II concentra-
tlons. Do not include sensitive environments
already counted for table 4-23 under the
Level I concentrations factor for this water-
shed.

For those sensitive environments that are
wetlands, assign an additional value from
table 4-24, In agsigning a value from table 4-
24, include only those portions of wetlands
located along the hazardous substance mi-
gration path in the area of Level II con-
centrations, as specified in section 4.1.4.3.1.1.

Estimate the total length of wetlands
along the hazardous substance migration
path (that is, wetland frontage) in the area
of Level II concentrations and assign a value
from table 4-24 based on this total length,
Estimate this length as specified in section
4.1.4.3.1.1, except: for an isolated wetland or
for a wetland where the probable point of
entry to surface water is in the wetland, use
the perimeter of that portion of the wetland
subject to Lievel II (not Level I) concentra-
tions as the length.

Caloulate the Level II concentrations
value (S8L) for the watershed as follows:

n
SL=WL+3'S;
i=l

where:

WL = Value assigned from table 424 to wet-
lands along the area of Lievel II con-
centrations.

S; = Value(s) assigned from table 4-23 to sen-
sitive environment i.

n = Number of sensitive environments from
table 4-23 subject to Lievel II concentra-
tions.

Enter the value assigned in table 4-1.

4.1.48.1.3 Potential contamination. Assign
value(s) from table 4-23 to each sensitive en-
vironment subject to potential contamina-
tion. Do not include sensitive environments
already counted for table 4-23 under the
Level I or Level II concentrations factors.

For each type of surface water body in
table 4-13 (section 4.1.2.3.1), sum the value(s)
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assigned from table 4-23 to the sensitive en-
vironments along that type of surface water
body, except: do not use the surface water
body type ‘“3-mile mixing zone in quiet flow-
ing river.” If a sensitive environment is
along two or more types of surface waber
bodies (for example, Wildlife Refuge contig-
uous to both a moderate stream and a large
river), assign the sensitive environment only
to that surface water body type having the
highest dilution weight value from table 4-
13.

For those sensitive environments that are
wetlands, assign an additional value from
table 4-24. In assigning a value from table 4-
24, include only those portions of wetlands
located along the hazardous substance mi-
gration path in the area of potential con-
tamination, as specified in section 4.1.4.8.1.1.
Aggregate these wetlands by type of surface
water body, except: do not use the surface
water body type “3-mile mixing zone in guiet
flowing river.” Treat the wetlands aggre-
gated within each type of surface water body
as separate sensitive environments solely for
purposes of applying table 4-24, Hstimate the
total length of the wetlands within each sur-
face water body type as specified in section
4.1.4.83.1.1, except: for an isolated wetland or
for a wetland where the probable point of
entry to surface water is in the wetland, use
the perimeter of that portion of the wetland
subject to potential contamination (or the
portion of that perimeter that is within the
target distance limit) as the length. Assign a
separate value from table 4-24 for each type
of surface water body in the watershed.

Calculate the potential contamination fac-
tor value (SP) for the watershed as follows:

1 m
spzﬁg‘;([quusj]nj)

where:

n
S; =25
i=]

Sy = Value(s) assigned from table 4-23 to sen-
sitive environment i in surface water
body type j.

n = Number of sensitive environments from
table 4-23 subject to potential contami-
nation.

W; = Value assigned from table 4-24 for wet-
lands along the area of potential con-
tamination in surface water body type J.

D; = Dilution weight from table 4-138 for sur-
face water body type ji.

m = Number of different surface water body
types from table 4-13 in the watershed.

If SP is less than 1, do not round it to the
nearest integer; if SP is 1 or more, round to
the nearest integer. Enter this value for the
potential contamination factor in table 4-1.
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4.1.4.8.1.4 Cualculation of  environmental
threat-targets factor category value, Sum the
values for the Level I concentrations, Level
II concentrations, and potential contamina-
tion factors for the watershed. Do not round
this sum to the nearest integer. Assign this
sum as the environmental threat-targets fac-
tor category value for the watershed. Enter
this value in table 4-1.

41,44 Calculation of environmenital threat
score for a watershed. Multiply the environ-
mental threat factor category wvalues for
likelihood of release, waste characteristics,
and targets for the watershed, and round the
product to the nearest integer. Then divide
by 82,500, Assign the resulting value, subject
to a maximum of 60, as the environmental
threat score for the watershed. Enter this
score in table 4-1.

4.1.5 Cualculation of overland/flood migration
component score for a watershed, Sum the
scores for the three threats for the water-
shed (that is, drinking water, human food
chain, and environmental threats). Assign
the resulting score, subject to a maximum
value of 100, as the surface water overland/
flood migration component score for the wa-
tershed. Enter this score in table 4-1,

4.1.6 Cualculation of overlund/flood migration
component score. Select the highest surface
water overland/flood migration component
score from the watersheds evaluated. Assign
this score as the surface water overland/flood
migration component score for the site, sub-
ject to a maximum score of 100. Enter this
score in table 4-1.

4.2 QGround water to surfuce water migration
component. Use the ground water to surface
water migration component to evaluate sur-
face water threats that result from migra-
tion of hazardous substances from a source
at the site to surface water via ground water.
Hvaluate three types of threats for this com-
ponent: drinking water threat, human food
chain threat, and environmental threat.

4.2.1 General considerations.

4.2.1.1 Eligible surfuce waters. Calculate
ground water to surface water migration
component scores only for surface waters
(see section 4.0.2) for which all the following
conditions are met;:

s A portion of the surface water is within
1 mile of one or more sources at the site hav-
ing a containment factor value greater than
0 (see section 4.2.2.1.2).

e« No aquifer discontinuity is established
between the source and the portion of the
surface water within 1 mile of the source (see
section 3.0.1.2.2), However, if hazardous sub-
stances have migrated across an apparent
discontinuity within this 1 mile distance, do
not congider a discontinuity present in scor-
ing the site.

¢ The top of the uppermost aquifer is at or
above the bottom of the surface water.
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Do not evaluate this component for sites
consisting solely of contaminated sediments
with no identified source,

4.2.1.2 Definition of hazardous substance mi-
gration path for ground wuter to surface water
migration component. 'The hazardous sub-
stance migration path includes both the
ground water segment and the surface water
in-water segment that hazardous substances
would take as they migrate away from
sources at the site:

* Restrict the ground water segment to
migration via the uppermost aquifer between
a source and the surface water.

s Begin the surface water in-water seg-
ment at the probable point of entry from the
uppermost aquifer to the surface water. Iden-
tify the probable point of entry as that point
of the surface water that yields the shortest
straight-line distance, within the aquifer
boundary (see section 8.0.1.2), from the
sources at the site with a containment factor
value greater than 0 to the surface water.

~For rivers, continue the in-water segment

in the direction of flow (including any tidal

flows) for the distance established by the
target distance limit (see section 4.2.1.4).

-For lakes, oceans, coastal tidal waters, or

Great Lakes, do not consider flow direc-

tion. Instead apply the target distance

limit as an arc.

-If the in-water segment includes both riv-

ers and lakes (or oceans, coastal tidal

waters, or Great Lakes), apply the target
distance limit to their combined in-water
segments,

Consider a site to be in two or more water-
sheds for this component if two or more haz-
ardous subsbance migration paths from the
sources at the site do not reach a common
point within the target distance limit. If the
site i3 in more than one watershed, define a
separate hazardous substance migration path
for each watershed. HEvaluate the ground
water to surface water migration component
for each watershed separately as specified in
section 4.2.1.5.

4.2.1.8 Observed release of a specific hae-
ardous substance to surfuce water in-water seg-
ment. Section 4.2.2.1.1 specifies the criteria
for assigning values to the observed releage
factor for the ground water to surface water

40 CFR Ch. | (7-1-19 Edition)

migration component, With regard to an in-
dividual hazardous substance, consider an
observed release of that hazardous substance
to be established for the surface water in-
water segment of the ground water to sur-
face water migration component only when
the hazardous substance meets the criteria
both for an observed release both to ground
water (see section 4.2.2.1,1) and for an ob-
served release by chemical analysis to sur-
face water (see section 4.1,2.1.1).

If the hazardous substance meets the sec-
tion 4.1.2.1.1 criteria for an observed release
by chemical analysis to surface water but
does not also meet the criteria for an ob-
served release to ground water, do not use
any samples of that hazardous substance
from the surface water In-water segment in
evaluating the factors of this component (for
example, do not use the hazardous substance
in establishing targets subject to actual con-
tamination or in determining the level of ac-
tual contamination for a target).

4.2.14 Target distance limit. Determine the
target distance limit for each watershed as
specified in section 4.1.1.2, except: do not ex-
tend the target distance limit to a sample lo-
cation beyond 15 miles unless at least one
hazardous substance in a sample from that
location meets the criteria in section 4.2.1.8
for an observed release to the surface water
in-water segment,

Determine the targets eligible to be evalu-
ated for each watershed and establish wheth-
er these targets are subject to actual or po-
tential contamination as specified in section
4.1.1.2, except: do not establish actual con-
tamination based on a sample location un-
less at least one hazardous substance in a
sample from that location meets the criteria
in section 4.2.1.8 for an observed release to
the surface water in-water segment.

4.2.1.,6 Evaluation of ground water to surface
water migration component. Hvaluate the
drinking water threat, human food chain
threat, and environmental threat for each
watershed for this component based on three
factor categories: likelihood of release,
waste characteristics, and targets. Figure 4-
2 indicates the factors included within each
factor category for each type of threat.
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Determine the ground water to surface
water migration component score (Sg) for a
watershed in terms of the factor category
values as follows:

$(LR,J(We,)(T)

S =il
& SF

where:

LR; = Likelihood of release factor category
value for threat i (that is, drinking
water, human food chain, or environ-
mental threat).

WC; = Waste characteristics factor category
value for threat 1.

T; = Targets factor category value for threat
i.
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ST = Scaling factor.
Table 4-256 outlines the specific calculation
procedure.

If the site is in only one watershed, assign
the ground water to surface water migration
component score for that watershed as the
ground water to surface water migration
component score for the site.

If the site is in more than one watershed:

e Calculate a separate ground water to sur-
face water migration component score for
each watershed, using likelihood of release,
waste characteristics, and targets applicable
to each watershed.

s Select the highest ground water to sur-
face water migration component score from
the watersheds evaluated and assign it as the
ground water to surface water migration
component score for the site,

TABLE 4-25—GROUND WATER TO SURFACE WATER MIGRATION COMPONENT SCORESHEET

Factor categories and factors Mi’,)gm:m Value assigned
Drinking Water Threat
Likelihood of Release to Aquifer:
1. Observed Release 550
2. Potential to Release:
2a. Containment 10
2b. Net Precipitation 10
2c¢. Depth to Aquifer 5
2d. Travel Tima 35
2e, Potential to Release {lines 2a[2b + 2¢ + 2d}) .... 500
3, Likellhood of Release (higher of lines 1 and 2e) ..... 550
Waste Characteristics: :
4. Toxicity/Mobllity/Persistence (a)
5, Hazardous Waste QUANHLY ....iomiiomiomiiminaimmimanmmsonsomeon s (a)
6. Waste Charactaristics 100
Targets:
7. Nearest Inlake 50
8. Population —
8a. Level | Congentrations ... e (b)
8b. Leve! Il Concentrations (b)
8c. Potential Contamination (b)
8d. Population (iines 8a + 8b + 8c)
9. Resources 5
10, Targets (lines 7 + 8d + 9) (b}
Drinking Water Threat Score:
11. Drinking Water Threat Score ([lines 3 x 6 x 101/82,500, subject to a maximum of
100) 100
Human Food Chaln Threat
Likelihood of Release:
12. Likelihood of Release (same value as line 3) 550
Waste Characteristics:
18. Toxicity/Mabillity/Persistence/Bioaccumulation (a)
14. Hazardous Waste Quantity (a)
15. Waste Characleristics . 1,000 R
Targets:
16. Food Chaln Individual 50
17. Population:
17a. Level | Concentrations (b)
17b. Level Il Concentratlons (b)
17¢. Potential Human Food Chain Contamination ..c....eseniesrine (b)
17d. Population (lines 17a + 17b + 17¢) (b)
18, Targets (LInes 16 + 17d) (b)
Human Food Chaln Threat Score:
19, Human Food Chain Threat Score ([lines 12 x 15 x 18)/82,500, subject to a max-
imum of 100) 100
Environmental Threat
Likellhood of Release:
20, Likellhood of Release (same value as line 3) 550
Waste Characteristics:
21, Ecosystern Toxicity/Mobllity/Persistence/Bloaccumulation ..., (a)
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TABLE 4—25—GROUND WATER TO SURFACE WATER MIGRATION COMPONENT SCORESHEET—

Continued
Faclor categories and factors Mz\a:almgm Value assigned
22, Hazardous Waste Quantity (a)
23, Waste Characteristics 1,000
Targets:
24. Sensltive Environments:
24a., Level | Concentrations {b)
24b. Level Il Concentralions (b}
24c. Potential Contamination (b}
24d. Sensitive Environments (lines 24a + 24D + 240) vvevmninismesmimin {b)
25, Targets (value from line 24d) (b}
Environmental Threat Score:
26, Environmental Threat Scare ([lines 20 x 23 x 26}/82,500, subject to a maximum
of 60) 60
Ground Water to Surface Water Migration Component Score for a Watershed
27. Watershed Score¢ (lines 11 + 19 + 286, subject to a maximum of 100} ....cccvuiuns 100
28, Component Score (Sg)° (highest score from Line 27 for all watersheds evalu-
ated, subject to a maximum of 100) 100

aMaximum value applies to waste characteristics category.
bMaximum value not applicable.
¢Do not round to nearest integer.

4.2.2 Drinking water threal. Hvaluate the
drinking water threat for each watershed
based on three factor categories: likelihood
of release, waste characteristics, and targets.

4,2.2.1 Drinking water threat-likelihood of
release. Bvaluate the likelihood of releass
factor category for each watershed in terms
of an observed release factor or a potential
to release factor.

4.2.2.1.1 Observed release. Bstablish an ob-
served release to the uppermost aquifer as
specified in section 8.1.1. If an observed re-
lease can be established for the uppermost
aquifer, assign an observed release factor
value of 550 to that watershed, enter this
value in table 4-25, and proceed to section
4.2,2.1.3. If no observed release can be estab-
lished, assign an observed release factor
value of 0, enter this value in table 4-25, and
proceed to section 4.2.2.1.2.

4.2.2.1.2 Potential to release. Evaluate po-
tential to release only if an observed release
cannot be established for the uppermost ag-
uifer. Calculate a potential to release value
for the uppermost aquifer as specified in sec-
tion 8.1.2 and sections 8.1.2.1 through 8.1.2.5.
Assign the potential to release value for the
uppermost aquifer as the potential to release
factor value for the watershed, HEnter this
value in table 4-25.

4.2.2.1.8 Calculation of drinking water
threat-likelihood of vrelease factor category
value. If an observed release is established
for the uppermost aquifer, assign the ob-
gerved release factor value of 550 as the like-
lihood of release factor category value for
the watershed. Otherwise, assign the poten-
tial to release factor value as the likelihood
of release factor category value for the wa-
tershed. Enter the value assigned in table 4-
25,

4.2.22 Drinking water threat-waste charac-
teristics. Evaluate the waste characteristics
factor category for each watershed based on
two factors: toxicity/mobility/persistence
and hazardous waste guantity. Evaluate only
those hazardous substances available to mi-
grate from the sources at the site to the up-
permost aquifer (see section 3.2)., Such haz-
ardous substances include:

¢ Hazardous substances that meet the cri-
teria for an observed release to ground
water,

o All hazardous substances associated with
a source that has a ground water contain-
ment factor value greater than 0 (see sec-
tions 2.2.2, 2.2.3, and 3.1.2.1).

4.2.2.2.1 Toxicity/mobility/persistence. For
each hazardous substance, assign a toxicity
factor value, a mobility factor value, a per-
sigtence factor value, and a combined tox-
icity/mobility/persistence factor value as
specified in sections 4.2.2.21.1 through
422214,

4.2.2.2.1.1 Toxicity. Assign a toxicity factor
value to each hazardous substance as speci-
fied in section 2.4.1.1,

4.2.2.2.1.2 Mobility. Assign a ground water
mobility factor value to each hazardous sub-
stance as specified in section 8.2.1.2.

4.2.2,2,1.8 Persistence. Assign a surface
water persistence factor value to each haz-
ardous substance as specified in section
4.1.2.2.1.2.

4.2.2.2.1.4 Calculation of toxicity/mobility/
persistence factor wvalue. First, assign each
hazardous substance a toxicity/mobility fac-
tor value from table 3-9 (section 8.2.1.3),
based on the values assigned to the haz-
ardous substance for the toxicity and mobil-
ity factors, Then assign each hazardous sub-
stance a toxicity/mobility/persistence factor
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value from table 4-26, based on the values as-
signed for the toxicity/mobility and persist-
ence factors. Use the substance with the
highest toxicity/mobility/ persistence factor
value for the watershed to assign the value
to this factor. Enter this value in table 4-25.

4.2.2.2.2 Hazardous waste quantity. Assign
the same factor value for hazardous waste
quantity for the watershed as would be as-
signed for the uppermost aguifer in section
3.2.2, Enter this value in table 425,
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value, Multiply the toxicity/mobility/persist-
ence and hazardous waste quantity factor
values for the watershed, subject to a max-
imum product of 1 x 108, Based on this prod-
uct, assign a value from table 2-7 (section
2.4.8.1) to the drinking water threat-waste
characteristics factor category for the wa-
tershed. Enter this value in table 4-25.

4.2.2.3 Drinking water threat-targets. Kivalu-
ate the targets factor category for each wa-
tershed based on three factors: nearest in-

4.2.2.2.8 Cualculation of drinking water
threat-waste characteristics factor category

take, population, and resources.

TABLE 4-26—TOXICITY/MOBILITY/PERSISTENCE FACTOR VALUES A

Persistence factor value
Toxicity/mobility factor value
1.0 0.4 0.07 0.0007
10,000 10,000 4,000 700 7
2,000 2,000 800 140 1.4
1,000 1,000 400 70 0.7
200 200 80 14 0.14
100 100 40 7 0.07
20 20 8 14 0.014
10 10 4 0.7 0.007
2 2 0.8 0.14 0.0014
1 1 0.4 0.07 7 x10-4
0.2 0.2 0.08 0014 14x10-+
0.1 0.4 0.04 0.007 7%10°5
0.02 0.02 0.008 0.0014 | 1.4 x10-s
0.01 0.01 0.004 7%x10~+ 7x10~4
0.002 0.002 { 8x10—4 1.4 x 10—+ 1.4x10-6
0,001 0.001 | 4x10—+ 7x10-3 7%10™7
2X 10T s s s b 2x1074| 8x10~5| 14x10-5] 1.4x10-7
1x10-4 1x1074| 4x10-5 7 x10-6 7x10-8
2x10-5 2%x10-5| 8x10~6¢} 14x10-¢| 14x10-8
2% 106 2x10-6( 8x10-7 | 14x10-7| 1.4x10-9°
2x10-7 2x10-7| 8x10~8| 14x10-8| 1.4x10-10
2x10-8 2x10-8] 8x10™°| 14x10-°| 1.4 x10-u
2%x10™9 2x1079 | 8x 10710 ] {4 x10-10| 1.4x70-!2
0 0 0 0 0

aDo not round to nearest integer.

For the nearest intake and population fac-
tors, determine whether the target surface
water intakes are subject to actual or poten-
tial contamination as specified in section
4.1.1.2, subject to the restrictions specified in
sections 4.2.1.3 and 4.2,1.4,

When the intake is subject to actual con-
tamination, evaluate it using Level I con-
centrations or Level II concentrations. De-
termine which level applies for the intake by
comparing the exposure concentrations from
a sample (or comparable samples) to health~
based benchmarks as specified in section
4.1.2.3, except use only those samples from
the surface water in-water segment and only
those hazardous substances in such samples
that meet the conditions in sections 4.2.1.3
and 4.2.1.4.

4.2.2.3.1 Nearest intake. Assign a value to
the nearest intake factor as specified in sec-
tion 4.1,2.3.1 with the following modification.
Tor the intake being evaluated, multiply its
dilution weight from table 4-13 (section
4.1.2.3.1) by a value selected from table 4-27,

Use the resulting product, not the value
from table 4-18, as the dilution weight for
the intake for the ground water to surface
water component. Do not round this product
to the nearest integer,

Select the value from table 4-27 based on
the angle O, the angle defined by the sources
at the site and either the two points at the
intersection of the surface water body and
the l-mile distance ring of any two other
points of the surface water body within the
1-mile distance ring, whichever results in the
largest angle. (See Figure 4-3 for an example
of how to determine ©.) If the surface water
body does not extend to the 1-mile ring at
one or both ends, define © using the surface
water endpoint(s) within the l1-mile ring or
any two other points of the surface water
body within the 1-mile distance ring, which-
ever results in the largest angle,
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TABLE 4—27—DILUTION WEIGHT
ADJUSTMENTS—Continued

As-
Angle © (degrees) signed
vajue 2 As-
Angle © (degrees) signed
0 0 value?
PSS ATR 9% Greater than 234 to 270 07
Greater than 54 to 90 oo Greater than 270 to 306 . 0.8
Greater than 90 to 126 0.3 Greater than 306 to 342 , 0.9
Greater than 126 to 162 . 0.4 Greater than 342 to 360 1.0
Greater than 162 to 198 . 0.5
Greater than 198 to 234 . 0.6 8Do not round to nearest integer.
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e Surface Water

-} Mila Ring

FIGURE 4-3
SAMPLE DETERMINATION OF GROUNB WATER
TO SURFACE WATER ANGLE

TABLE 4-28—TOXICITY/MOBILITY/PERSISTENCE/BIOACCUMULATION FACTOR VALUES A

' Bloaccumlation potentlal factor value
Toxicity/mobility/persistence factor value
60,000 5,000 500 50 5 0.5
10,000 5x108 6 %107 6% 100 5% 10% 6x 104 5,000
4,000 2%x108] 2x107} 2x100| 2x105| 2x104 2,000
2,000 1 %108 1x107 1x 100 1%108 1 %104 1,000
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TABLE 4—28—TOXICITY/MOBILITY/PERSISTENCE/BIOACCUMULATION FACTOR VALUES A—Continued

Toxicity/mobillity/petsistence factor value

Bioaccumlation potentlal factor value

50,000 5,000 500 50 5 0.5
1,000 5x 107 5x108 5x108 5x10¢ 5,000 500
800 4 %107 4 %108 4 %108 4 %104 4,000 400
700 35x107 | 35x108| 3.5x%x105 | 3.5x104 3,500 350
400 2 x 107 2x108 2x108 2x104 2,000 200
200 1x107 1x 108 1x108 1x104 1,000 100
140 7x108 7 %108 7x104 7,000 700 70
100 5x 108 5 x 108 5x104 5,000 500 50
80 4 %108 4 x108 4x10¢ 4,000 400 40
70 35x108| 3.5x105] 35x%x104 3,500 350 35
40 2x108 2x108 2x10*% 2,000 200 20
20 1 x 108 1%10% 1x104 1,000 100 10
14 7x108 7x104 7,000 700 70 7
10 5% 108 5x 104 5,000 500 50 5
8 4 %108 4x104 4,000 400 40 4
7 3.5x108 | 3.5x 104 3,500 350 35 3.5
4 2x 108 2x104 2,000 200 20 2
2 1x108 1x 104 1,000 100 10 1
1.4 7 %104 7,000 700 70 7 0.7
1.0 5x 104 5,000 500 50 5 0.5
0.8 4 %104 4,000 400 40 4 0.4
0.7 3.5x 104 3,500 350 35 3.5 0.35
0.4 2x104 2,000 200 20 2 0.2
0.2 1x104 1,000 100 10 1 01
0.14 7,000 700 70 7 0.7 0.07
0.1 5,000 500 50 5 0.5 0.05
0.08 4,000 400 40 4 0.4 0.04
0.07 3,500 350 35 3.5 0.35 0.035
0.04 2,000 200 20 2 0.2 0.02
0.02 1,000 100 10 1 0.1 0.01
0.014 700 70 7 0.7 0.07 0.007
0.01 500 &0 5 0.5 0.05 0.005
0.008 400 40 4 0.4 0.04 0.004
0.007 350 35 3.5 0.35 0.035 0.0035
0.004 200 20 2 0.2 0.02 0.002
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